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PREFACE 
Science and technology are certainly powerful and pervasive forces 
in modern society. Exploding technology has caused and is causing transfor-
mations in the lives of many people forcing them to make rapid adjustments 
in their ways living and thinking, and in the ways they view their world 
and each other. Local, national and international affairs are frequently 
dominated by science and its potential uses for constructive and destructive 
purposes. The future promises even greater and more rapid changes in this 
age of science and technology. 
There is much discussion about a cultural lag, the foriDBtion of two 
cultures, a gap in understandir.g between the scientific and non-scientific 
communities. Many believe that the future of civilization, or at least the 
future of democracy, depends upon narrowing this gap. Democratic government 
derives its strength and direction from its citizens; and its citizens must 
depend upon communication and interpretation of the issues in order to 
provide this support and direction. Since science is involved in more 
and more of these issues, there is concern over the gap between science 
and the public. 
This study reviews some of the salient causes and effects of what 
some have called the "scientific revolution." One of these effects has 
been the development of the technical means to make available vast amounts 
of information to the masses. Those concerned with the problem of increasing 
public understanding of science and technology believe that part of the 
solution is to increase the quantity and quality of science information 
iv 
in the mass media. 
In Chapter II, the links in the communication chain between science 
and the public are identified along with some of the problems facing each. 
Some of the limited research available concerning the level of public 
understanding of science and public attitudes toward science and scientists 
is reviewed. The performance of the scientist as a source of public 
information, the newsman as an interpreter of science, and the media manager 
as a gatekeeper of science information are anlyzed. Special emphasis is 
placed on the role and responsibility of a comparatively new link in the 
mass communication chain, the public relations practitioner. 
Much of the effort to improve public understanding of science 
through the use of the mass media has centered on projects and programs 
designed to improve the links of the chain. Some of these attempts are 
identified and assessed in Chapter III. Finally the thesis is presented 
that future progress will depend primarily on local or regional efforts 
rather than those undertaken on a national scale. The Greater Boston area 
is cited as an example where little is being done in spite of the unique 
capabilities available. 
The purpose of the study is not to vilify the effort or lack of 
effort on the part of any individual or group of individuals concerned 
with the problem. It spurpose is to provide a new look at the current 
situation and to suggest a new direction in which to extend the effort. 
I am very grateful for the extraordinary cooperation afforded me 
by many individuals and the organizations and institutions which they 
represent. This response was the most encouraging aspect of the study. 
With people like the following working on the problem I am confident that 
v 
progress will continue at an ever increasing rate: Dr. Herman M. Weisman, 
Director, ·Institute in Technical and Industrial Communications, Colorado 
Sta.te University; Professor John Foster, Director of Advanced Programs, 
Graduate School of Journalism, Columbia University, l~s. Howard W. 
Blakeslee, Administrative Secretary, National Association of Science Writers; 
Dr. E.G. Sherburne, Jr., Director, Studies in the Public Understanding of 
Science, American Association for the Advancement of Science; Ra.lph H. 
McClarren, Executive Secretary, Aviation/Space Writers Association. 
I want to thank expecially Lieutenant Colonel Arthur Dreyer and 
Naster Sergeant Joseph Musolino, Secretary of the Air Force Office of 
Informa.tion, Academic Detachment, Boston University, and Dr. Otto Lerbinger, 
Chairman, Division of Public Relations, School of Public Relations and 
Communications Boston University, for their invaluable assistance in every 
phase of the project. 
I~mbers of the Office of Information, Electronic Systems Division, 
Air Force Systems Command, L.G. Hanscom Field, were also extremely help-
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CHAPTER I 
THE AGE OF SCIENCE AND TECHNOLOGY 
Anticipating Future Historians 
What's in a name~--Many prominent people in education, science, 
government and industry have been anticipating future historians whose job 
it will be to classify and perhaps name the present age in which we live. 
The past two or three decades have produced advances of avalanche propor-
tions in almost every form of human endeavor. Fantastic progress has been 
made in sustaining life and in creating the means to wipe it out quickly 
and massively. Progress in many fields has made life more pleasant for some 
and agonizingly frustrating for others. Extremes have reached new highs 
and lows while mass production, many fear, has expanded mediocrity. 
If future historians are influenced by today's leaders the era could 
be called "The Age of Science and Technology." For behind this dash of 
progress in almost all directions has been man's great increase in knowledge 
about his physical environment and the world of living things, including 
man himself. Science has produced the basic knowledge and the technology 
for its uses as well as the communications means with which to make vast 
amounts of information available to the masses. 
11Science--this new force--has entered our society and will take us 
on a breathtaking ascent to heights undreamed of a few decades ago," 
according to Dr. Glenn T. Seaberg. He calls the present period a "Third 
Revolution--The Revolution of Science," citing the American struggle for 
2 
for independence and the Industrial Revolution as the first and second. 1 
"Science and its applications comprise an essential part of the 
foundation for our economy, our defense, our material welfare and comfort, 
and our physical well-being," wrote Dr. Warren Weaver in Goals For Americans. 
"A Great Age For Science" is his description of the current situation in 
which science is 11 completely interlocked with social and political questions, 
so that wise national decisions cannot be made without sound scientific 
bases~ n2 
Dynamic words like "explosion," "revolution" and "transformation" 
are used to label the phenominal growth of science and technology and their 
. 
influence on human affairs. It seems likely that new superlatives will 
have to be coined to meet the demand promised by predictions that the next 
two decades will produce at least twice the progress of the last two. 
The 9ld cliche' of wonderment, "What will they think of next?" is 
no'longer adequate. People living in societies bursting with change have 
come to expect something new, different and exciting almost daily. In fact, 
many are beginning to demand it. 
They expect medical science to continue producing so-called "miracle" 
drugs; they want to control the weather; they want more efficient machines 
to lighten work and provide more leisure time; they want to be first on the 
moon; they want speed in travel and speed in communications; they want more 
of almost everything and they want it faster. They have begun to experience 
lGlenn T. Seaborg, "The Third Revolution," an address by the Chair-
man of the U.S. Atomic Energy Commission at the George Washington University 
Commencement, June 6, 1962. 
2warren Weaver, 11 A Greet Age For Science," Goals For Americans, 
Report of the President's Commission on National Goals, (New York: Prentice 
Hall, 1962), p. 103. 
3 
what rampaging technology can do and they want it to do more. 
However, society is also finding it difficult to adjust to the 
rapid rate of change in its structure. The great advances in public health 
improvement have caused concern about overpopulation. A European scientist 
does not think it is desirable to add any great surge to hunwn longevity 
from the standpoint of caring for elderly persons and making them useful. 
The problems posed by the explosive growth of 
populations ••• are so great that it is quite 
reassuring to know that biologists and medical 
men have so far been unsuccessful in increasing 
the maximum lifespan of the human species ••• 
and ••• it would be a calamity for the social and 
economic structure of a country if the mean 
lifespan were suddenly to increase from 65 to 
85 years.3 
Along with the ability to harness atomic power came the means for mass 
annihilation in the form of nuclear weapons. Unemployment has often resulted 
from the invention of more efficient and automatic machines that make work 
easier and products cheaper through mass production. Increasing leisure 
time has become a problem as people no longer have to concentrate their 
prime energies on the traditional quest for food, clothing and shelter, 
leaving a potentially dangerous vacuum to be filled. 
Time: too much and too little.--The dimension of time has reached 
new proportions in this great scientific age. Social scientists are worried 
about too much leisure time and also about too little time for society to 
adjust to the rate of change. Marjorie Evans believes the structure of 
society is changing so fast that 11 the political and prophetic visions, the 
, real and the fantastic images, blend together like super-imposed reflections 
3z.M. Bacq, "Medicine in the 19601 s, 11 New Scientist, (January 21, 
1960), p. 130. 
. 4 
in a pool of turbulent Yater." She fears that the democractic process of 
decision making through the accumulation of public opinion is threatened 
because people no longer have the time to experience a.nd digest the facts 
bearing on issues.4 She might have a.dded that the issues 'Were more diffi-
cult for the general public to understand because of the highly technical 
basis of many of them. 
The time element is a great concern of military strategists 'Who have 
perpetrated and 'Watched an evolution in 'Warfare spurred by scientific and 
technological advances. They no'W fear "technological surprise" as much if 
not more than a surprise physical attack. Ambush in this technological 'War 
means that the enemy has developed a defense against one's most advanced 
'Weapon system, or he has produced a 'Weapon against 'Which one has no defense. 
Weapons no'W become obsolete 'Without ever having been fired in anger. 
The pressure on the scientific community is great to shorten the 
time bet'Ween basic scientific discovery and technological application. The 
Rockefeller Report of 1957 stated that "a nation can achieve a basic advan-
tage if it is able either to develop or to produce 'Weapons more rapidly than 
its opponents. 115 The Russians are also a'Ware of this as evidenced by.Marshal 
Blagonravov 1 s observation: 11 It is easy to see that precisely the time element 
is the decisive factor 'Which should be grasped in the competition 'With the 
capitalistic countries in the field of technology."6 
41'-1arjorie W. Evans, "Science, Society, and Individua.ls," professional 
paper delivered at the Stanford Research Institute, Menlo Park, California, 
July 30, 1962. 
5u.s. Air Force, 11 The Air Research and Development Command: A 
National Resource for Security," Command briefing used before civilian and 
military audiences, 1958-1960. · 
6Ibid. 
5 
Science and technology have proved that there is no ultimate wea.pon 
in either hot or cold wars. Since suffering a psychological warfare defeat 
when the Russians orbitted Sputnik I, the United States government has 
avowed that Americans cannot afford to be 11 second11 in space. National 
prestige as well as survival has been wagered in the scientific and technolog-
ical race. Landing a man on the moon b,y 1970--hopefully ahead of the Russians 
--has become a national goal. Timing is crucial. 
In the so-called underdeveloped nations of the world, time has be-
come a frustrating element. While most of them are still struggling with 
their first revolutions for freedom they see--through international communi-
cations provided by technology--countries like the United States grappling 
with a "third revolution" of science and technology. They see that the age-
old problems of fear and want need not be accepted as fate any more. 
Technology has proven this. They want to leap into the twentieth century of 
prosperous countries without going through the tedious and difficult inter-
mediate revolutions.? 
Evidence of the revolution, the explosion, the transformation, the 
race, the surprise caused by science and technology can be found in govern-
ment, industry, education and in almost every aspect of human affairs. 
Whatever future historians choose to call our age, it is certain that science 
and technology will be recognized as one of the basic and predominent forces 
influencing our lives today. And the rapidity of change must be identified 
as a hallmark of our time. How did science gain this prominence? 
?Max Ways, Beyond Survival, (New York: 
See also: Barabara Ward, The Rich Nations and 
W.W. Norton & Co., 1962). 
Harper Bros., 1959), p. 26. 
The Poor Nations, (New York: 
6 
From Scientific Invasion To Pervasion 
A slow start.--Science is not new. Inquiry and development of 
techniques for discovery are as old as man. What is new is the concept of 
a "scientific society" which Dr. Seaberg traces to the Renaissance. At 
that time, men began to challenge century-old authority and started to won-
der about the nature of the universe and man's place in it. As man achieved 
the right to search for truth the scientific method developed. 8 
Scientific research during the colonial period of American history 
was carried out by llgifted amateurs" like Benjamin Franklin and Thomas 
Jefferson. Unlike European countries where science received direct govern-
ment support, neither government or private endowment was available for 
· .. 
scientific research in the United States until late in the nineteenth century. 
The older American colleges devoted most of their instruction to religion 
and the ideals of liberal education in the strict classical and literary tradi-
tion.9 
Increasing public need prompted the federal government to establish 
the Coast and Geodetic Survey, the Naval Observatory, the Department of 
Agriculture and the Geological Survey. Attitudes toward science and learning 
in America changed as the country began to emerge as a world power in the 
last decade of the nineteenth century. Medical schools were established 
and universities and colleges began to prosper. Private research institutions 
8Glenn T. Sea borg, 11A Scientific Society--The Beginnings," an address 
before the annual meeting of the American Association for the Advancement 
of Science, Denver, Colorado, December 27, 1961. 
9vannevar Bush, Science--The Endless Frontier, A Report to the 
President on a Program for Postwar Scientific Research, July 1945; reprinted 
by the National Science Foundation, Washington, D.C., 1960, pp. 83-84. 
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like the Carnegie Institution of Washington and the Rockefeller Institute 
were created.10 
Industry progressed most rapidly in research and development in the 
United States. New industries grew out of basic technological discoveries 
in the electrical field and the inventive genius of men like Bell, Edison 
and Elihu Thomson. Firms in these new industries realized that further 
research and development was required to meet competition and to stay in 
business. 
The First World War led to the establishment of the Naval Research 
Laboratory and the National Advisory Committee for Aerona.utics (NACA). The 
war also stimulated growth of commercial laboratories beca.use of the un-
favorable comparison with German's industry. Most of the present United 
States chemical industry owes its existence to war requirements plus patents 
seized from German owners. 11 
The needs of society largely determined the growth of science and 
technology through their early development. The pace, as compared with 
today, might be called pedestrian. Wars, pestilence, disease and famine 
provided impetus and direction. But science was not considered a dominating 
influence in society. 
Public awareness of science.--Infrequently a scientist would receive 
popular acclaim for a new discovery or a spectacular achievement like 
Admiral Byrd's expeditions to the North and South Poles. Discoveries in 
basic research seldom created widespread public interest; and the scientists 




basic research was applied, as Edison did in the perfection of an incandescent 
electric light bulb in 1879, did the public become aware of scientific 
potential. 
Sometimes public awareness of scientific progress came in a negative 
fashion. A primary cause of the business collapse of 1893 was the continuing 
rise in productivity in manufacturing and communications as science became 
harnessed to industry. This fact was not understood by many at the time. 
But scientific schools such as Harvard's Lawrence School, Yale's Sheffield 
Scientific School, the Massachusetts Institute of Technology and the 
Columbia University School of Mines began to prepare men to use applied 
science in business and industry. 12 
The scientist generally remained in the background as the technologist 
put his discoveries to work; and he liked it that way. Recalling the at-
mosphere in which scientists worked up through the early 1940's, Dr. Seaborg 
said they were not aware of the historical import of their research which 
created and isolated the fisionable isotope, plutonium-239. They worked 
"rather in the carefree manner of young adventurers breaking new ground." 
Many scientists wished they could return to the old days after World War II--
11 to the pursuit of knowledge for the sake of knowledge alone and divorced 
from application.n13 But this was not possible as it was after the Civil 
War and after World War I. This time the scientist "firemen" did not return 
to the firehouse. 
12wiJJ.i,m'Miller, A New History of the United States, (New York: 
George Braziller, Inc., 1958), pp. 289-290. 
l3seaborg, 11A Scientific Society--The Beginnings," op. cit. 
9 
The bomb.-- Two events, both within the past twenty years, yanked 
the scientist out of abscurity and focused attention on his work. The 
first occurred on August 6, 1945, when an atomic bomb was dropped on 
Hiroshima, Japan, demonstrating a destructive force almost too awful for a 
world already seasoned by several years of war horror to think about. The 
annihilation of Hiroshima, and later Nagasaki, dramatically demonstrated 
the physical power potential of science. Society could no longer afford 
to ignore this new-found force nor the men who possessed scientific and 
technological knowledge. The potential soon became a vital element of 
power politics. 
In 1946 the United States, through the United Nations, offered a 
plan for the control of atomic energy in its military and peaceful applies-
tions. But Russia was hard at work on the development of her nuclear 
capability and would not agree to any plan that would check this important 
source of political and military power.14 Grea.t Britain wanted help from 
the United States in her nuclear program, or a supply of the weapons. France 
was prepared to risk economic ruin to become a nuclear power. 
Exclusive possession of the bomb provided a scientific Maginot line 
to replace the oceans which had encouraged American isolationism in the past. 
Major General Leslie Groves, who had directed development of the first 
nuclear device, said it would be five to twenty years before even the most 
powerful nation could catch the United States in atomic capability. 15 
Industry had retooled for civilian production, turning its scientific and 
14Margaret L. Coit, Mr. Baruch. (Boston: Houghton-Mifflin, 1957), 
pp. 589-608. 
15Miller, op. cit., p. 425. 
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technological know-how to the vast consummer market bulging with wartime 
savings. 
But the United States did not have a monopoly in science. In 
September 1949, the Russians exploded their first nuclear device--much 
sooner than American experts had predicted. President Truman decided to 
accelerate development of the hydrogen bomb. He used the news of the Soviet 
test to emphasize again the need for international control of nuclear develop-
ment and, in a. later statement, told the public he had directed the Atomic 
Energy Commission to continue its work toward the development of the "so-
called hydrogen or super-bomb. n16 
So the war and its aftermath demonstrated several facts about science. 
One was that it was amoral--it could be used to destroy civilization and to 
supply its many wants. Another lesson learned was that no one person or 
nation could monopolize scientific knowledge. And finally, society was 
beginning to realize that science and technology could not be controlled, 
turned on and off at will. But the second of the scientific spectaculars 
of the past two decades had to occur before the full impact of this new-
found force could be appreciated so extensively by all. 
Sputnik and the Space Race.--On October 4, 1957, the Soviet Union 
la.unched into orbit Sputnik I, the first artificial earth satellite. Nothing 
in the arsenal of the West was adequate to meet the challenge. For this 
challenge did not involve men at arms facing one another, or the stirring 
up on internal strife in some poor defenseless nation. The crisis did not 
project from any spot on any familiar map--a new corner of the earth to finds 
1~arry S. Truman, Years of Trial and Ho e 
Memoirs (New York: Doubleday, 1956 , pp. 308-309. 
2, Vol. II of 
11 
and wonder about. It was not a situation that could be met head-on with 
troops or money. It was a great scientific and technological feat which 
caused psychological havoc in the non-communist world. Americans wanted 
to know why and how this happened? What did it mean? 
President Eisenhower tried to calm the public by interpreting the 
event in terms of the military balance of power. There was no immediate 
physical danger from the beeping satellite. Congressmen were urging him 
to make a strong statement to restore the nation's trust and confidence. 
Sherman Adams made his famous statement that the United States was not in-
terested in making a high score in any "outer-space basketball game.n17 
Vice-president Nixon said that 11 the only military significance of 
this event is that the Soviet Union demonstrated again what we had known 
before--that they had developed the capacity to fire a missile a great number 
of miles." But he warned that it was 11 a grim reminder •• that the Soviet 
Union has developed a scientific and industrial capacity of great magni-
tude • nl8 
The Russians took full advantage of the psychological effect of 
their new moon. Soviet scientists became very popular at international 
meetings a.nd the world press quoted them extensively. The news wire services 
could not get enough copy from Moscow which they interspersed with comments 
obtained from American spokesmen. A Massachusetts Institute of Technology 
scientist was reported as saying: 
17sherman Adams~ First Hand Report (New York: Harper, 1961), p. 415. 
18Richard M. Nixon, address before the International Industrial 
Development Conference, California, October 17, 1957; excerpts in the 
11Air Force Information Policy Letter Supplement for Commanders," No. 110. 
When I feel gloomy, I think that five years from 
now the Russians will be ahead of us in every 
areae But when I feel optimistic, I think it 
will take them tenel9 
12 
In New Jersey a woman complained to officials that the satellite was inter-
fering with her television reception and she wanted something done about 
•t 20 ~ . 
Soviet Premier Bulganin was busy writing letters to world leaders 
covering every major international issue, reminding them of the Russian 
position on each. West German Chancellor Conrad Adenauer complained about 
the letter campaign in a television address. He said he was receiving them 
faster than eh could read and study them to draft replies. 21 
The free world, and particularly the United States, faced a new 
challenge brought about by science and technology. In retrospect it is not 
difficult to see why the event was such a surprise and a shock. 
Most Americans by mid-1950 had adjusted to living with the spectre 
of potential nuclear conflicte It was another element in the war of nerves, 
threats and counterthreats between East and West. There was much controversy 
in the United States over the development of missiles and rockets, but the 
general public had no experience reference that could help them imagine or 
attach significance to a device which could travel 5,000 miles in thirty 
minutes. Besides, some experts said that such a rocket could not be de-
velopede Space travel belonged to the over-active imaginations of science 
fiction writers. 
York: 
l9Albert Parry~ Russia's Rockets and Missiles (Garden City, New 
Doubleday, 1960), p. 45e 
20Ibid 
-· 
2lconrad Adenauer, "The Soviet Letter Campaign," Vi tal Speeches of 
the Day, Vol. XXIV, No. 9 (February 15, 1958), p. 260. 
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As plans for American participation in the International Geophysical 
Year were made, members of the general public who thought about it were 
confident that the United States would exhibit a technological superiority. 
Even though the Russians had made impressive gains in science since the 
war, they had been very secretive about their work. Most people pictured 
them as poor, ignorant, misdirected peasants. 22 Few knew tha.t the generally 
recognized patron saint of astronautics is Konstantin E. Tsiolkovsky who 
founded the Society for Studying Interplanetary Communications* in Russia 
twenty-five years before the current IGY was scheduled to begin. 
However, two years before the founding of this Society in Russia, 
an American pioneer in rocketry, Dr. Ro~ert H. Goddard, had successfully 
tested the world's first liquid fueled rocket. The first such rocket tested 
in Europe was by a German, Johannes Winkler, in 1931. Russia's first firing 
was accomplished in 1933. 
Dr. Goddard was almost completely ignored in the United States. 
He received scant encouragement and iittle financial support for his work. 
The Germans proved to be the most avid fans of this rocket genius. They 
studied his writings and began to put the information to use at their rocket 
test and development center which they opened at Peenemunde in 1937. Here 
the Germans perfected the V-2 missile and launched about 1,400 of them 
against England between September 1944 and March 1945. 
Peenemunde fell into the hands of the Russian Army in May 1945. 
Many of the German scientists had fled before this, choosing capture by the 
22~Hegfried Kracauer, "National Types as Hollywood Presents Them," 
Mass Culture, ed. B. Rosenberg and D.M. White (Glencoe, Illinois: The Free 
Press, 1959), pp. 257-277. 
*11 Interpla.netary Communications" in Russia is synonimous with astronautics. 
14 
Americans rather than the Soviets. About 2,000 German technicians were 
captured by the Soviets and shipped back to Russia along with their test 
equipment. In "Operation Paper Clip" the United States Army rounded up 480 
German scientists and engineers. Among them was Dr. Werhner von Braun 
(now Director of the National Aeronautics and Space Administration's Marshall 
Space Flight Center). Dr. von Braun later said that the Americans got most 
of the "idea men" while the Russians captured mostly technicians. 
But this was all the Soviets needed. They had their own idea men 
from Tsiolkovsky's school who had already built a broad base of science and 
technology upon which the Germans could be put to work. Here was an area 
of technology perfect for the Russian objective of proving to the world that 
communism could surpass democracyo Success in this field could be spectacular 
and might serve to offset doubts raised by their comparatively slow progress 
in agriculture, industrialization and production of consumer goods. Premier 
Nikita Khrushchev, sometime after the Sputnik success, put it this way: 
The launching of our artificial earth satellites 
and space rockets is a great feat. It was, so to 
speak, a defense of the diploma of maturity by the 
Soviet people before the whole world.23 
Sherman Adams said that until the Sputnik I launch and its aftermath, 
"nobody in Washington had really given much consideration to the possible 
importance of space as psychological propaganda or even as a scientific 
achievement. 1124 Four days after the launching of Sputnik II carrying a 
dog into space (November 7, 1957), President Eisenhower addressed the nation 
via television. He displayed the nose cone of a United States Army Jupiter 
23Nikita S. Khrushchev, in a speech at Krasnoyarsk, October 9, 1959, 
Mbscow radio broadcast, October 11, 1959; quoted in Department of the Army 
Pamphlet 70-5-8, September 1960, p. 31. 
24 Adams, op. cit., p. 415. 
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missile which had been recovered from a test flight. The President also 
announced the appointment of Dr. James R. Killian as Special Assistant to 
the President for Science and Technology, a newly created post. 
The following day the Army was ordered to prepare to launch an earth 
satellite using the Jupiter missile" Less than three months later on 
January 31, 1958, the United States announced the successful launching of 
its first satellite, Explorer I. It was a 30-pound cylinder containing a 
payload of 10.3 pounds. Soviet spokesmen were quick to point out that 
8,800 pounds went into orbit with Sputnik I and 11,000 pounds with Sputnik 
II. 
The space race was on. Testifying before a Congressional committee, 
Army Ballistic Missile Agency Commander Major General John B. Medaris said 
the United States would have to command one million pounds of thrust by 
1961 if it intended to be in the competition. 25 This was a rather sta.rtling 
statement considering that the most powerful Intercontinental Ballistic 
Missile (ICBM) the United States was testing at the time (the Air Force 
Atlas) had only 360,000 pounds of thrust. And it had yet to fly a completely 
successful flight over its intended range of 5,000 miles. 
Direction of the infant United States space program was another 
problem. Proposals of all kinds flowed into the White House. A senator 
suggested that the eminently successful Atomic Energy Commission be given 
the responsibility. The American ~ocket Society proposed that a completely 
new federal agency be established with an initial budget of one million 
25u.s. House of Representatives, A Chronology of Missile and 
Astronautic Events, Report of the Committee on Science and Astronautics, 
House Report No. 34, 87th Gong., 1st Seas., October 2, 1961, p. 37. 
16 
dollars. The President favored using the military experience end rockets 
in any program but Dr. Killian was dubious about this. Another competition 
among the military services was feared. Richard Nixon pushed for a. civilian 
space agency because he thought the position of the United States before the 
world would be more acceptable if space research and exploration were 
divorced from the military. Another senator wanted to take the best rocket 
available, or the one closest to operational readiness, and shoot for the moon 
for psychological effect. He said that Sputnik had practically nullified the 
value of the American Mutual Security Program. 26 
A compromise was eventually arrived at which produced the National 
Aeronautics and Space Administration (NASA). The new agency was to use 
military skill and hardware initially but its concentration would be on 
peaceful scientific work. NASA was activated on October 1, 1958, and major 
control of space activities of the Department of Defense were transferred 
to the new agency. At the same time, the National Advisory Committee for 
Aeronautics (NACA) was abolished with all personnel and facilities given to 
NASA. Project Vanguard, the original United States satellite project for 
the IGY was also transferred along with two Air Force and two Army lunar 
probes. But the services kept the actual work of construction and launching. 
The President and Congress had moved quickly in the first year of 
the space race in an effort to get the American standard into orbit. A 
special version of Dr. Killian's report to the President was released and 
widely publicized. It listed four factors "which give importance, urgency, 
and inevitability to the advancement of space technology ••• 
26Adams, op. cit., pp. 416-417. 
••• the compelling urge of man to explore and to 
discover, the thrust of curiosity that leads men 
to try to go where no one has gone before • 
••• the defense objective for development of space 
technology. We wish to be sure that space is not 
used to endanger our security • 
••• the factor of national prestige. To be strong 
and bold in space technology will enhance the 
prestige of the United States among the peoples 
of the world and create added confidence in our 
scientific, technological, industrial, and 
military strength • 
••• space technology affords new opportunities for 
scientific observation and experiment which will 
add to our knowledge and understanding of the 
earth, the solar system, and the universe.27 
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The Science Advisory Committee emphasized the urgent need to develop 
the basic resources for a national space program. Chief among these re-
sources was scientific talent. There could be no more comfort in thinking 
about the poor Russian student who had to contend with totalitarian pressure. 
It was time to realize that Russian aircraft flew well in spite of the fact 
that one of their foremost designers, Tupelov, turned out plans from a 
priosn cell during Stalin's regime. 
How does a nation organize its resources toward the achievement of 
a national goal so esoteric as space exploration? Especially, a democratic 
nation? More was required than the production of scientific and engineering 
talent. This talent had to be organized, directed and motivated. As one 
industrial leader stated: 
27The President's Science Advisory Committee, Introduction to Outer 
Space, An explanatory statement, issued by the White House, March 26, 1958, 
pp. 1-2. 
The hero of this age will not be the space 
traveler, but rather the man or men who success-
fully figure out how to motivate 170 million 
American people actively to do battle with a 
part of their environment that they just began 
to hear about, that they really did not know was 
important--SPACE.2~ 
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As Christmas 1958 approached, American children had a new line of 
toys spawned by the space race. Probably for the first time in history 
they were play-acting events that had not yet been realized. Boys were 
wearing model space helmets and zooming into the twinkling universe aboard 
make-believe space ships. The new age beckoned the young, the imaginative. 
But some of their elders worried about the insignia that would be on the 
first real helmet in space. Would it be an eagle or a red star? Indeed, 
many wondered why there was a space program at all. 
Editorials in some leading newspapers said the world needed economic 
help more than Sputniks and rockets. They wanted science and technology to 
conquer the problems on earth before venturing into spf,ice. But the race to 
the infinite had begun. The challenge would not be ignored. 
During the first five years of the space competition barely a scratch 
was made in the surface potential of exploring the vast universe. By 
October 1962, some 120 satellites and probes had been launched into earth 
orbit or deep into the solar system. Six of these efforts were spaceships 
carrying human beings--four Russian cosmonauts and two American astronauts 
(two other Americans had made sub-orbital flights). 
But the scratch in space exploration was already leaving changes on 
28George S. Trimble, Vice President of the Martin Co., quoted in 
The Next Ten Years In Space, u.s. House of Representatives, Staff Report of 
the Select Committee on Astronautics and Space Exploration, House Document 
No. 115, 86th Gong., 1st Sess., 1959, p. 204. 
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earth of scar-like proportions. It is changing the face of the United 
States and its economic patterns; it is changing the balance of power among 
nations; it is affecting education through a struggle for intellectual 
supremacy; it is affecting man profoundly, the way he views himself, his 
God and his world. 
And behind it all science and technology were pressing and being 
pressed. To many it seemed like a scientific Pandora's box had been opened 
leaving hope for humanity inside. Should the major portion of the nation's 
scientific talent and resources be used to conquer space~ Or should this 
marvelous force be used primarily to solve earth problems like conquering 
disease and ameliorating poverty? Or can the world's scientific talents and 
resources be organized for both terrestrial and celestial ventures? 
But science 9 thi~ newly found pervasive force, cannot answer this 
question for society. Science can help society get to where it wants to go, 
but it cannot tell society where that is. And modern scientific enterprise 
often requires vast expenditures of both physical and human resources, 
sacrifices society may choose or not choose to make. President John F. 
Kennedy stated during a tour of space installations in 1962: 
We choose to go to the moon in this decade, not 
because that will be easy, but because it will be 
hard--because that goal will serve to organize and 
measure the best of our energies and skills--because 
that challenge is one we are willing to accept, one 
we are unwilling to postpone, and one we intend to 
win.29 
29John F. Kennedy, quoted in Newsweek, (October 8, 1962), p. 24. 
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The Interdependence of Science and the Public 
Some economic considerations.--A flight to the moon and back will 
not be easy, not will it be cheap. James E. Webb, NASA Administrator, told 
an audience of elementary school principals in April, 1963, that government 
spending for research and development since Congress appropriated $2,500 
for the Lewis and Clark expedition of 1803 had multiplied six million times. 
If Congress approves President Kennedy's $15 billion request for scientific 
research during fiscal year 1964, about $28,500 will be spent each minute 
on the advancement of science and technology. In addition to government 
expenditure, private industry is expected to invest $5 billion on research 
and development. 30 
Some predict that the space program alone will be costing about 
$20 billion a year by 1970. At present the economy is getting a powerful 
boost from the effort. In the fiscal year 1962, the military and NASA to-
gether spent about $2.5 billion on space activities in addition to $6 billion 
on missiles and $7 billion on aircraft. "In 1963, 11 according to Fortune 
magazine business editors, "the space effort alone will add the equivalent 
of a good-sized industry to the economy."3l 
With over sixty per cent of the cost of the contry1 s research and 
development coming from government funds, the public in turn receives an 
I 
economic return as the money is spread across ~ large industrial spectrum--
electronics, metals, fuels, ceramics, machinery, plastics, instruments, 
3°G.K. Hodenfield, 11Webb Cites Vast Growth of Research," The 
Washington Post and Times Herald, April 2, 1963. 
31Editors of Fortune, The Space Industry, America's Newest Giant 
(New Jersey: Prentice Hall, 1962), pp. 85-86. 
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textiles, thermals, cryogenics and many others. The filtering of money 
from the space program either directly or indirectly into almost every area 
of the American economy was cited as an "economic treasure" by a NASA 
ff .. 1 32 o J.cJ.a. • 
However, there is some concern over the predominance of research 
and development funds going into military and space programs. Secretary of 
Commerce Luther Hodges would like big industries such as textiles and con-
struction to spend more money on research and development in their fields. 
During 1962 about half of the $4 billion spent on civilian research programs 
was spent by companies in the chemicals, communications and electronics, 
aircraft, pharmaceutical and instruments fields. 33 
The mushrooming of research has been called a "fourth major industrial 
revolution" in American history, following steam mechanization, steel, 
electricity-and-internal combustion engines. 
The fourth industrial revolution, ours, is unique 
in the number of people working on it, its com-
plexity, and its power to push the economy at a 
rate previously impossible. 
Today between 5,000 and 50,000 technical entre-
preneurs (top R. & D. engineers, leadin~ scientists, 
and highly effective technical managers) are 
directly analogous to an estimated 50 to 500 men 
in all of the first three periods. Thus about 
100 times the effort in terms of qualitative 
(effective, creative, patent-producing) manpower 
is being spent on the fourth revolution as on the 
other three combined. 
Total manpower, of course, is much more than that: 
32Hugh L. Dryden, Deputy Administrator, NASA, in a Penrose lecture 
before the American Philosophical Society, Philadelphia, April 21, 1960. 
p. 65. 
33•~B~~~-E2~-~ t'rend~::,.~'; .N.ewa~~,J.l_..;.J.%;3./.; .. ,.·.~AI-~-v-
there are probably 700,000 engineers and in-
dustrially oriented scientists in the United 
States today, as against 2,000 even as late as 
Edison's first high voltage light bulb. Whereas 
Edison worked with 20 to 100 scientists in his 
laboratory, and Fulton labored alone~ there are 
5,000 industrial laboratories today. 4 
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It is probably impossible even to estimate the number of people em-
ployed as a result of the national space effort. Figures range from the 
tens of thousands to the hundreds of thousands. In addition to those employed 
directly in the effort there must be added the vast number whose jobs have 
been created by its stimulus. Approximately forty per cent of all the 
scientists and engineers in the United States working on research and de-
velopment will be employed on programs and projects for space during the next 
year or so, according to the Department of Defense. About the same percent-
age is working on military programs of which twenty per cent are space 
efforts. 35 
The space program also has major significance for the professions. 
The doctor is concerned with space medicine and its results; the lawyer with 
business relations and a vastly increased need for knowledge in international 
law; the architect with the construction of spaceports and data and tracking 
;fa¢ilities; the teacher with the demand for new types of space-engendered 
curricula; the engineer in almost every one of his fields. 36 Only within 
the past year or so have the mass communications specialists been recognized 
34Neil P. Ruzic, "The Technical Entrepreneur," Industrial Research, 
(May, 1960), p. 10. 
35John Rubel, Deputy Director of Research and Engineering, Depart-
ment of Defense, quoted in Space Business Daily, January 10, 1963. 
36u.s. House of Representatives, The Practical Values of Space 
Exploration, Report of the Committee on Science and Astronautics, House 
Report No. 1276, 87th Cong., 1st Sess., October 2, 1961, p. 39. 
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as belonging on this growing list of skills interested in and vital to the 
advancement of research and development. 
Is the public getting its money's worth for the billions of tax 
dollars already spent on research and development (mostly on military and 
space programs)? And what will be the return in the future for the even 
greater expenditures predicted? There is concern that because the "practical" 
benefits resulting from this large mobilization of scientific knowledge and 
effort are only incidental to the main effort they may eventually come faster 
than man's capacity to use them economically. Promises of consumption divi-
dends are immense in the "fallout" of better products and ways of doing 
things from generating power to calculating probabilities, from packing eggs 
to treating ailments, real and imaginary. But the space effort, according 
to the editors of Fortune, is not considered a very efficient way to get 
the bonanza of practical benefits it may realize. 
By the time the satellites begin to pay off 
measurably, say 1970 at the earliest, the u.s. 
may have spent $75 billion to $100 billion on 
space activities, and another $50 billion on 
missiles. Annual interest on such sums, if 
reckoned at the prevailing government securities 
rate, will be around $4 billion, enough to pay 
the nation's yearly shoe bill; and what might 
be called the accumulated interest will come to 
$20 billion more by 1970, enough to run the 
~ whole U.S. railroad system for two years or to 
pay for most of the country's education for a 
year.37 
However, there is already an impressive list of values for everyday 
living provided by space research and development fallout. Such things as: 
the high-speed computer which has become an integral part of American 
37Editors of Fortune, op. cit., pp. 84-85. 
24 
industry; thermoelectric devices for heating and cooling; film resistant 
thermometers and electronic equipment that can measure body temperature and 
blood flow; a derivative of hydrazine, developed as a missile propellant, 
now used in treating mental illness and tuberculosis; the principle used in 
guidance of ground-to-air missiles has been applied to surveying techniques; 
the solenoid valve, which seats itself softly, now being used in home-heating 
systems; jet drilling which has revolutionized the mining industry; micro-
miniature transmitters and receivers used by police and doctors; satellite 
scan devices used in roasters, switches, ovens, etc.; armalite radar used 
as proximity warning devices for aircraft; fluxless aluminum soldering used 
for kitchen utensil repair, gutters, flashings, antennas, electrical joints, 
auto repairing, farm machinery, etc.; infrared food blanching used in pre-
paring foods for canning or freezing; a new forage harvester based on 
principles of aerodynamics uncovered by missile engineers. 38 And this list 
is only a small fraction of the total number of space age practical values. 
Of course, no monetary value can be placed on national security or 
on the many ramifications of national prestige in international affairs. 
Man has already been given an immense pyschological boost by the space pro-
gram. First the Russians and now the Americans are regaining optimism, 
confidence and audacity as new space achievements occur and are widely 
acclaimed in the mass media. 
38u.s. House of Representatives, The Practical Values of Space 
Exploration, op. cit., pp. 43-49. See also; Peter B. Greenough, "Space 
Spending to Pay Off Years Hence, Says Gen. Gavin," The Boston Sunday Globe, 
April 28, 1963, p. 70. 
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Geographic impact and competition.--The economic and cultural fall-
out of the research and development explosion is being felt by many communi-
ties in the United States. Those most affected are located along the Pacific, 
Atlantic and Gulf of Mexico coasts. The industrial heartland of the Mid-
west has not faired so well in receiving contracts for space-related 
research and development work. California, "the Space Age's boomingest 
state," received forty-one per cent of the $6 billion in research and de-
velopment contracts let by NASA and DOD in 1961. 
Competition for the benefits accrued from such large expenditures 
of money and talent had become keen among states and areas. One senator 
resigned his post as chairman of the Senate Interior Committee reportedly to 
take a position on another committee that had greater influence in the 
award of space contracts. The governor of a state is trying to create a 
Massachusetts Institute of Technology in his area so his state can get a 
better chance at research contracts. Another governor is trying to tie his 
state's educational facilities together in a similar move; a Southern state 
created a Space Administration within its governmental framework; a l~d-
wester state is exploring the possibility of creating a scientific-educa~sl 
center. 39 
Today, in some circles, the potential wealth of a state is not 
measured by its mineral resources, the number of manufacturing jobs or its 
per capita income, but rather by the number of top ranked educational insti-
tutions and the number of students interested in research and advanced 
degrees. Vice President Lyndon B. Johnson told a Texas audience that the 
.39wilfred C. Rogers, "Politicians See Gold in Space," The Boston 
Sunday Globe, February .3, 196.3, p. 4-A. 
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the NASA facility in Houston would mean more to the state than the improve-
ment in oil drilling had. He said: 
I wish it were within my capabilities an pervue 
to foresee fully and accurately for you the even-
tual meaning of this facility. Certainly it will 
mean growth of business activity in all the con-
ventional sectors. But there is a more important 
meaning. Because of the nature of the industries 
which will grow around space technology in the next 
20, 30 or even 50 years they will bring to Texas 
and the Southwest a new kind of industrial force 
••• Strong backs and stout arms are not enough--
one degree is a necessity1 two or more college degrees are commonplace.4U 
Besides the job opportunities and general economic benefits provided 
by research and development concentrations, local schools are affected, 
social attitudes begin to change and the landscape is altered. In the 
South, "the high salaries, advanced education, and less rigid attitudes of 
the newcomers, are bound to effect a change in segregation, unionization, 
and the one-party system.41 
Elementary and secondary school teachers in the area of Cape Canaveral 
spend a week each summer at Patrick Air Force Base, location of the Air Force 
Missile Test Center, attending briefings on the latest in space and missile 
technology. The teachers want the course so they can answer and encourage 
the many questions of their space-oriented students. A young physician in 
the area said, "Everyone feels they are a part of the space team ••• I love 
it.n42 
4°Lyndon B. Johnson, Vice President of the United States, quoted 
by Robers, 1!21£. 
4l"Changing Vistas--East, West, South," Newsweek, (October 8, 
1962), pp. 25-28. 
42rbid. 
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Huntsville, Alabama, location of the George C. Marshall Space 
Flight Center, now boasts a 55-piece symphony orchestra, a local theater 
group and is now on the circuit for visiting musical and dance ensembles. 
The cultural thirst of its new citizens is credited with the change. North-
west of New Orleans, swampland is being drained for homesites needed for 
some 7,000 employees expected to work at a plant that will build the new 
Saturn rocket booster. 
Since NASA announced its plan to build a Manned Spacecraft Center 
in Houston, Texas, some twelve new subdivisions have been mapped out and 
many satellite industries have plans to establish there. The city's 
Chamber of Commerce proclaimed their metropolis "Space Center U.S.A.," 
ignoring the local cotton, oil, cattle and petrochemical industries. 
But one research and development center in the country is tenacious-
ly clutching the past in spite of the presence of new industry in the area. 
Along Route 128 which circles part of Greater Boston, Massachusetts, many 
plants serving the space program have sprung up. A Sperry Rand Corporation 
official said his company's decision to locate in Sudbury "was based on the 
fact that we wanted to be near the brainpower center ••• (and) ••• the avail-
ability of new housing in the area as well as the cultural atmosphere all 
made it desireable.n43 
But there is not Cape Canaveral-type space age atmosphere in this 
area steeped in Revolutionary War history. This fact is beginning to worry 
some of the area's leaders who see contracts and industry going to other 
parts of the cotintry which have less to offer in the way of educational 
43Ibid. 
and cultural amenities. A leading Boston newspaper commented: 
The world and the nation has changed. So has 
the economy; so has the source of the industrial 
dollar. The Bay State has only begun to digest 
this fact.44 
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It seems that instead of the space industry having a profound effect 
on the area, Greater Boston has affected the industry. One electronics 
engineer said, "I guess we look for stability by reaching back into the 
past. n45 Unlike the cultural effect the new industry had on Hunteville, 
firms around Boston are being criticized for not supporting the local Arts 
Festival or the Boston Opera Group as much as they might.46 
Community integration seems to be a key factor in the competition 
for the economic and other benefits of space-sponsored industry. In 
California the space atmosphere is pervasive, even in prompting themes for 
many of the floats in the annual Rose Parade. Houston, already prosperous, 
is quite willing to blast into the future with a space-age nickname. States 
are taking a thorough look at themselves to see what they can do to become 
attractive to the new industry and its unique labor force. And in most 
areas, the new industry is profoundly affecting the communities where it 
settles. The Mid-west is missing out, according to one leading electronics 
firm president, not because of lack of talent but because "we're not tying 
it together with capital and facilities to sell it for our area. 1147 
44Ian Menzies, "Bay State Industry Needs a Voice," The Boston Globe, 
February 19, 1963, p. 28. 
45Trueman Jackson, Raytheon Corp., in Newsweek, op. cit., p. 27. 
46peter B. Greenough, "Arts Festival Needs Support," The Boston 
Globe, April 19, 1963. 
47John A. Kennedy, Chicago, quoted in Newsweek, op. cit., p. 27. 
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Is the public really in space?--As the advancement of science and 
technology depends upon public suppa'r\'.. and direction in so many ways, the 
. . :: 
public is profoundly affected by this on-rushing force which is changing 
the face of the nation and the world. There is growing concern over what 
has been called a cultural lag or cultural gap that has separated the 
scientist from the non-scientist in this Age of Science and Technology; a 
breakdown in communication which is hindering public understanding of science. 
While some segments of the public are fully aware of the effects of 
the technological explosion in their daily lives, others are only touched 
by the mass media reports of the spectacular achievements of space flight 
or so-called scientific break-throughs. But awareness, whether keen or 
remote, appears to be largely superficial with little real understanding or 
appreciation of science. There is fear that the vast non-scientist public 
will become second-class citizens in this .great age for science. 
The gap between scientist and non-scientist is primarily a communi-
cations problem. it is a complex problem involving communicators, the 
channels of communication and the varied non-scientist publics. This study 
attempts to focus only on the elements of the ~ communications chain 
between science and the non-scientist public. What makes up the links in 
the chain? What has been done to strengthen them? What more might be done? 
While a good start has been made primarily on a national level toward im-
proving the mass communication of science, it is the thesis of this writer 
that the key to future improvement will be found in a local or regional 
approach. And one element of the chain, the public relations practitioner, 
will play an increasingly important role. 
CHAPTER II 
THE COMMUNICATION CHAIN BETWEEN 
SCIENCE AND THE PUBLICS 
A Mass Communications Problem 
In the preceding introductory chapter, some highlights of the tech-
nological explosion and their effects on society were mentioned. One facet 
of the explosion was only hinted at, that of the phenominal growth in the 
technology of mass communications--the technical capability of making vast 
amounts of information available to the masses. It would seem that we have 
here an ideal situation whereby great advances in knowledge have been accom-
panied by the technical means with which to make this knowledge available 
to almost everyone. But the means and the actual attainment of the objective 
have not progressed together. 
While technology has provided inovations in the publishing of news-
papers, magazines, books and, in addition, has given us radio, television, 
teaching machines and even a satellite that promises to revolutionize inter-
national communications, it has also produced some very difficult problems 
in mass communications. Ironically, one of these problems is creating a 
better public understanding of science and technology--the teamed force 
responsible for so many of the rapid changes in the modern world. 
Most people concerned with the problem agree that it is important, 
even vital, for the public to know as much as possible about science and 
scientists. And most believe that the public is woefully lacking in this 
knowledge. As stated by the President's Special Assistant for Science and 
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Technology: 
The public in general dqes not understand science. 
It is not aware either of what it can accomplish, 
nor how science and techRology go about effecting 
their accomplishments ••• in short, as things stand, 
the public in general is simply condemmed to a 
continuing ignorance of the forces that shape its 
future.l 
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Dr. Seaberg observes that "our democracy has ingested science, but 
has not yet digested it," and this lack of understanding is supporting a 
view that modern science is alien to the democratic~ humanistic tradition: 
••• in a nation whose affairs are increasingly 
dominated by science, an informed citizen should 
be conversant with the larger principles of science, 
the dynamic potential of scientific research, the 
main contemporary currents of scientific effort 
and their relation to social forces. With such 
an understanding, an intelligent citizen can make 
intelligent judgments between good and bad policy 
on scientific and iechnical matters. Without it, 
he can hardly participate fully in a scientific 
democracy.2 
Dael Wolfe is not so much worried about public antagonism toward 
science as aloofness; for: 
Along with aloofness goes failure to understand. 
And failure to understand in a world that is 
powered by science would be dangerous even if we 
had no enemies other than our own ignorance. 
Science means power in the hands of those who 
understand and use science. If we leave science 
to the scientist, we leave power to the scientist, 
1Jerome B. Wiesner, quoted in Understanding, (Summer, 1962); a 
publication of the American Association for the Advancement of Science and 
the Council for the Advancement of Science W~ng. 
2Glenn T. Seaberg, Chairman of the U.S. Atomic Energy Commission, 
address at the Hall of the House of Burgesses, Colonial Williamsburg, 
Virginia, Hay 26, 1962. 
and no matter how benevolently they exercise 
that power, the rest of us become second-class 
citizens.3 
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Although there is agreement that a gap exists between science and 
the public there are varied views about the cause of the gap. C.P. Snow 
thinks the literary intellectual is primarily responsible because he views 
science with scorn.4 Dr. F.W. Brown blames the scientists who are "too 
eager to talk about things which they do not understand but are quite reticent 
••• about explaining what they do understand--science itself--to the public.5 
Dr. Seaberg cites the fact that "as science became more important to society, 
it apparently became less important in the curricula of liberal education."6 
But all agree that public understanding of science must be increased; some-
thing must be done to close the gapo 
The problem is one of communication, or rather, the lack of effective 
communication between scientist and non-scientist. It is a complex problem 
involving communicators, channels of communication and the varied publics. 
It is a problem of mass communications. 
Although there does not exist tod~ what can be called a true science 
of communication, much study has been done on the process and effects of 
mass communications. This research has advanced the state-of-the-art so 
that we can at least identify various elements of a communication situation 
3Dael Wolfe, Science and Public Policy (Nebraska: University of 
Nebraska Press, 1959), pp. 5-6. 
4c.P. Snow, The Two Cultures and the Scientific Revolution (New York: 
Cambridge University Press, 1959), pp. 4-5. 
5Frederick W. Brown, "Communication in an Age of Science," address 
before the Institute in Technical and Industrial Communications, Colorado 
State University, July 1961. 
6seaborg, 11A Scientific Society--The Beginnings," op. cit. 
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and some of the factors that influence these elements. However, the time 
is far away, if indeed it ever arrives, when all of these influences and 
the elements can be controlled on a mass scale so that an intended message 
will reach a predetermined audience with precisely the effect desired at 
exactly the right moment. All that can be expected at present is that the 
·.best theory and knowledge the state-of-the-art allows be applied to the 
problem of communicating science information to the public. 
The following sections of this chapter identify links in the mass 
communication chain between scientist and non-scientist and some of the 
factors influencing these elemE:nts. It is hoped that by analyzing the links 
separately, olong with the problEms involved with each, that a better under-
standing of the complex problem can be achieved. The scope of the study is 
limited, but it should suggest some approaches to the problem or to parts 
of it. 
In the simplest communication situation there is a communicator 
or sender, a message, a channel or medium, and a receiver or target. We 
will begin our study of the communication chain between science and the 
public with the target. Who needs more knowledge of science? How much more? 
The Publics--Elusive and Varied 
How wide is the gap?--In attacking a communication problem it is 
essential to learn as much as possible about the target public. One of the 
things a communicator wants to know is his public's level of knowledge about 
the subject of interest. While it is generally conceded that the public's 
knowledge of science is inadequate, comparatively little research has been 
done to find out just how inadequate it is. Those studies that have been 
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accomplished indicate that in the United States there is a wide distribu-
tion of science knowledge with most non-scientists recognizing science with-
out understanding it. And there are large areas of ignorance even though 
the knowledge level is rising. 
In 1957, a survey of 1,919 American adults representing a cross 
section of the public revealed that 4 per cent had never heard of the Salk 
polio vaccine; 40 per cent could mention some nontechnical details about 
it; and 48 per cent knew only that it existed, it worked, it was available 
or some other general information. A quarter of the sample (26 per cent) 
never heard of fluoridation of drinking water; 12 per cent confused it with 
chlorination; 8 per cent gave misi~ormation; 11 per cent gave vague replies 
like 11 It helps teeth"; and 3 per cent had heard of it but could give no 
details.7 
Even though extensive discussion of the dangers of radioactive 
fall-out took place during the 1956 presidential campaign, which had ended 
just six months before the survey, it is surp~~~ing to note that: 33 per 
cent of the sample said they had never heard of radioactivity; 11 per cent 
had only heard of it; and 25 per cent gave only vague statements like ~tit 
kills." Space satellites faired even worse in this pre-i£utnik survey: 
54 per cent had not heard of satellites at all; 11 per cent had heard of 
them but could give no details; and 11 per cent gave misinformation. 8 
A similar survey one year after the launching of Sputnik I revealed 
7Hillier Kreighbaum, "Science, the News, and the Public," report of 
a survey cond~ted by the Survey Research Center, University of Michigan, 
for the National Association of Science Writers, 1958, pp. 31-32. 
8lbid. 
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that 91 per cent of the sample had heard of earth satellites, but only 
20 per cent attributed a scientific purpose to them; 20 per cent answered 
in terms of a competition with Russia; 17 per cent in regard to future 
possibilities; 27 per cent either did not know any purpose or gave an in-
correct response. 9 
These two surveys give an indication of the general inadequacy of 
scientific knowledge. Perhaps even worse are the islands of ignorance and 
misinformation. In another survey, a large proportion of the respondents 
believed that the blood of the "insane" is of a different color than that 
of normal people. 10 
However, one encouraging indication of the surveys is that the 
public is interested in getting more information about science and its uses; 
especially more information about medical advances. In the pre-Sputnik 
~urvey, 66 per cent of the respondents were willing to give up other types 
/ 
of news in their newspapers in order to have more science items. Also, 
88 per cent believed the world is better off because of science with most 
(49 per cent) citing improved health and better medical treatment as the 
reason. 11 
Analyzing a number of studies in a special report for the American 
Association for the Advancement of Science, Wilbur Schramm noted that an 
individual's education is the chief predicator of his science knowledge. 
9Jack M. McLeod and James w. Swinehart, "Satellites, Science and the 
Public,n report of a survey conducted by the Survey Research Center, University 
of Michigan, for the National Association of Science Writers, 1959, p. 1. 
lOJum Nunnally and C.E. Osgood, "The Development and Change of Popular 
Conceptions of Mental Health Phenomena," final report, Mental Health Project, 
University of Illinois, 1960. 
llKreighbaum, op. cit., p. 1 
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The higher the education level the more science knowledge a person is apt 
to have and the more he is apt to seek. Schramm also found that mass media 
use is the second predicator of scientific information. After the school 
years most of a person's knowledge of science comes from the mass media. 12 
So the scant research available indicates that there is a definite 
gap between science and the non-scientist public; a gap that mass communi-
cations can help close. But we still must know more about the target 
publics. Some people know more about science than others; some need to 
know more than others; some may not be capable of attaining a very high 
level of science information. 
The non-scientist publics.--When the scientist talks about the public 
in general not understanding science he means, of course, the non-scientist 
public. But the non-scientist public may be grouped into many publics, 
each one with a special science information requirement. 
Dr. D. Jerome Fisher has described the communication gap between the 
scientist and the politician as a basic difference in approach to problems. 
The scientist cannot compromise in his work and the politician cannot avoid 
•t"l3 ~ . Not only is there a difference in approach to problems, the highly 
technical basis of many problems facing the public administrator today 
leaves him at a disadvantage. 
Winston Chruchill referred to this dilemma when he said, "The leaders 
of thought have reached the horizon of human reason, but all the wires are 
12wilbur Schramm, "Science and the Public Mind," American Association 
for the Advancement of Science Misc. Publication No. 62-3, pp. 4-10. 
13D. Jerome Fisher, "Scientist and Non-Scientist: A Fundamental 
Conflict," University of Chicago Magazine, (January 1962), p. 4. 
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down and they can only communicate with us by unintelligible signals." 
He called on his science advisor, Lord Cherwell, to "decipher the signals 
from the experts on the far horizon and explain to me in lucid homely 
terms what the issues were.n14 
The dilemma of Senator John Stennis was described in an article in 
The Reporter: 
He was being prevented from conducting an 
intelligent cross-examination--and not by some 
arbitrary rule of cloture or security which he 
could do something about, but simply by his in-
ability to understand what a group of Aeronautics 
and Space Administration scientists were eagerly 
trying to explain to him at a recent briefing of 
a Senate committee. 
The Senator's exasperation was the kind of baffled 
feeling ••• which grips many intelligent and edu-
cated people when they are confronted with the 
whirlwind developments of modern science.l5 
It is essential for lawmaker and citizen alike to be well informed, 
and the range of publics within the vast non-scientist public is great. 
There is the host of harried mothers trying to decide whether or not to 
get their children a new vaccine or whether or not to vote for fluoridation 
of the local water supply. There is the business executive who must decide 
~er or not to install an electronic computer and which type. And the 
level of education of these many publics is also varied. 
A report made to a Congressional subcommittee shortly after the 
seventeen-orbit space flight of Major L. Gordon Cooper stated that: 
14winston S. Churchill, quoted in "Government and Science," an 
editorial in The Washington Post and Times Herald, April 15, 1962. 
15navid Bergamini, The Language of Science," The Reporter, (March 
31, 1960), pp. 36-40. 
Some 8 million Americans aged 25 and older have 
completed less than five years of schooling. 
Hore than 23 million Americans 18 years and 
older have had less than eight years in school 
••• {an~ ••• little ~ s being done anywhere to 
meld. down this shacking mass of illiterates.l6 
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IImv can this vast public of non-scientists be reached i-Ii th communications 
that will increase their interest in and knowledge of science? 
Dr. Joseph Kaplan tells the story of a special lecture demonstra-
tion he gave to a public audience shortly after the launching of ~~}.'l.tnik II. 
•'· 
He used ping pong balls to illustrate his complete explanation of the 
scientific principles involved in keeping an object in earth orbit. Later he 
met a man on Park Avenue who told him it was the most pleasant lecture he had 
ever heard, but he still does not know what keeps Sputnik up.n17 
It is doubtful that the 23 million Americans with less than eight 
years of school"",s.re capable of grasping even a general understanding of 
science. The mass communications specialists can only help promote other 
educational programs for this part of the non-scientist public. 
Not only do the many non-scientist publics vary in their levels of 
knowledge, educational backgrounds and in their requirements for science 
information, there is also a geographic variable in the United States. 
Westerners, from the Rocky Mountains to the Pacific Coast, were more en-
thusiastic about science and could remember more about what they had read 
about it in the mass media than any other area of the country, according to 
one of the s,urveys. The Hiddle \Jest came next with the l;ortheast and the 
',"'' 
16l1arquis Childs, 11 The Shoaking Cost of Illiteracy," The Boston 
Globe, 11ay 28, 1963, p. 19. 
17Joseph Kaplan, comments in the Report of a Conference on the Role 
of Journalism Schools in the Professional Training of Science Writers, 
Science Service, Washington, D.C., June 9-10, 1961, p. R-11. 
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South trailing. Even when the factor of education was held constant, the 
pattern remained the same. 18 
So the mass communicator 1 s problem is immense as he tries to help 
the non-scientist public understand science. But if he is to be successful 
he must visualize the attributes and requirements of the public he is trying 
to reach. His technique and his message must be tailored to meet these 
requirements. 
What is the message?--Just as the publics vary, the messages for 
these publics vary. Unfortunately, this is another part of the problem where 
much more definitive research is required. We need to know more specifically 
how much and what kind of science knowledge is required by various non-
scientist publics to enable them to participate in a scientific democracy. 
Every communication has a purpose. The communicator directs a 
message to a target audience because he wants them to react--to do something. 
The National Science Foundation estimates that the United States will need 
about 2.5 million professional scientists and engineers by 1970. The raw 
material must come from the public and the public must support the educational 
facilities which must be expanded to train them. 19 The public must also 
pay the bill for much of the research and development work being done 
(approximately 60 per cent is government sponsored at present). So public 
understanding is required to support science--one purpose for communication. 
Other purposes around which messages might be fashioned include 
just plain intellectual satisfaction to be derived from being familiar with 
one of the largest creative efforts of our culture; the vigorous exchange 
18Kreighbaum, op. cit., pp. 7-8. 
19National Science Foundation, Investing In Scientific Progress, 
NSF Report 61-27, 1961. 
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of ideas across disciplines; for intelligent comprehension of both national 
and international interests. This is the general direction provided the 
communicator in drafting his message. But there is even less guidance on 
what kind of knowledge is needed. Schramm assumes that: 
An educated man should know the Second Law of 
Thermodynamics which1 as Snow says, is equiva-
lent in the scientific culture to knowing a 
play of Shakespeare. He should, at the very 
least, understand clearly such concepts as mass 
and acceleration which are in science about on 
a level with being able to read. He should 
understand something of the nature of science, 
how it lives by ••• the authority idea, and the 
quest of theory that will hold up under con-
trolled testing and the replication of experi-
ments ••• any effective modern government ••• 
must have a certain number of non-scientists 
who understand science very well, and a public 
opinion able to distinguish science from oratory.2° 
The mass communicator has a difficult task indeed if he hopes to 
meet the knowledge criteria stated above. In addition~ he faces the problem 
of public attitude toward science. Not just whether the public likes or 
dislikes science. As stated by the American Association for the Advancement 
of Science in its call to the 1958 Parliament of Science: "The question 
is not, 'Do we like this?' The question is~ "What role do the people of 
the United States wish to play in the drama of the future.•n 21 
In summary, there is a communication gap between science and the 
non-scientist public; mass communications can help close the gap; the public 
is interested in science (at least in certain aspects); but more research 
is required to determine who needs what kind and how much science information. 
20schramm~ op. cit.~ p. 1. 
2111 1958 Parliament of Science 9 11 Science, No. 127, 1958, p. 852. 
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Now we turn to the source of science information for the mass 
communicator. How does the scientist fit into the mass communications 
chain? 
The Scientist as a Source of Public Information 
A modern responsibility.--Dr. Watson Davis points out that there is 
nothing new about the idea that people should understand science. 
Great discoverers of earlier years, Copernicus, 
Newton, Franklin, and many others~ had to tell 
what they had learned in words that could be 
understood by those who did not know what had 
been discovered. The classic discoveries were, 
of necessity, in man~2cases apopularized' in their first telling. 
What is new~ or modern~ is the effect the development of mass media 
has had on the rbpularization of science 0 Mass circulation newspapers' 
paperback editions of books, news wire services, radio and te levisiqn·. ·all 
have helped pull the scientist out of his relatively obscure domain. Of 
•' course~ the scientist cooperated by pr~i4lng the technological means which 
made the mass media possible as well as a flood of discoveries worthy of 
public attention. 
Another modern factor is the r~ltil .. ely short time in many instances 
between basic science discoveries and their application. For instance, more 
than 90 per cent of an estimated 49 000 drugs and pharmaceuticals in use in 
the United States today were developed commercially within the last twelve 
years. In less than five years after some experts said it couldn't be done, 
the Air Force produced an intercontinental ballistic missile capable of 
22watson Davis.9 "The Rise of Science Understanding," based on an 
article in Science~ (September 3, 1948); revised November, 1960, Science 
Service, Washington, D.C., p. 1. 
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flying over 59 000 miles at speeds of 18j000 miles per hour to a predeter-
mined target a.rea. 
Along with the shortened time period between basic discovery and 
application came the pressure of international competition involving science 
with politicso Each time the Russians score a new success in the missile-
space field 9 pressure on scientists in the United States is intensified. 
Hanson Baldwin reported an example of this effect after Soviet nuclear tests: 
The Soviet tests have also had a direct effect 
upon the United States missile program. The 
development of the 50 and 100 megaton warheads 
has posed an abvious threat to the electrical 
connections and electronic equipment of hardened 
l~nuteman missile sites and has forced some 
modifications in the system.23 
The assessment of a nationes scientific and technological capabilities has 
become a prime bargaining point in international affairs. 
As the public became more aware of science, the domain of the scien-
tist became more and more like a gla.ss house--even though the glass did not 
provide an undistorted viewu The scientist soon found himself referred to 
in advertisements for gasoline~ barbecue broilers, cosmetics and many other 
products and services. Often~ this reference was not made by naming a 
specific scientist 3 but rather by using the word 11 sc.ientist 11 or by picturing 
a man in a white coat working among scientific-looking equipment--the com-
municator 1s notion of the public 1 s stereotyped image of a scientist. 
Mass media fiction also treated the scientist in a questionable 
mannero In his study of content analysis Dr. Francis E. Barcus found some 
interesting stereotypes: 
23Hanson W. Baldwin, 11Antimissile Defenses," The New York Times, 
April 5, 1963u 
Popular magazine fiction portrayed the scientist 
as typically a hero character, young, about three-
fourths of which were male, and dealing primarily 
with problems of love. This image has been re-
inforced by studies of science fiction. Television 
scientists, however, do not fare so '·Tell. Only 
six scientists were found among a total of 476 
characters in television drama, and three of them 
were villains. Scientists were found to be the 
least honest of the. professions and less bp~;\\ 
than any of the occupations except those of · 
criminals and the unemployed. They were also 
less 1kind 1 than any occupation except criminals.24 
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However, in spite of the advertising and fictional portrayal of 
scientists, the pre-Sputnik survey mentioned earlier indicated that the 
majority of people have a highly positive picture of scientists, and few 
had a completely negative one. On the positive side, 37 per cent saw him 
as intelligent,. brilliant, smart with a high I.Q.; 23 per cent said he was 
educated and studious; 15 per cent thought him well balanced, and not 
different from most people. Negatively, 9 per cent pictured the scientist 
as socially inept, introverted, hard to know, shy, and awkward socially, 4 
per cent believed him to be neurotic, queer, "crazy"; 4 per cent saw him as 
overly dedicated to his work and having narrow interests; 3 per cent pictured 
him as mildly eccentric, absent-minded and out of touch. 25 
Perhaps the mass media protrayal of the scientist affected the 
scientist more than the public--at least his attitude toward the media. In 
addition, some initial contacts between scientists and news reporters did 
not foster a good working relationship. Israel Light, Information Officer 
24Francis E. Barcus, "Communications Content: Analysis of the 
Research, 1900-1958 (A content analysis of content analysis)," (unpublished 
Doctoral dissertation, University of Illinois, 1959), Part III, p. 262. 
25Kreighbaum9 op. cit., p. 39. 
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for the U.S. Public Health Service, tells the story of a medical association 
meeting where a research paper was delivered dealing with the rise of the 
sugar content of a person's blood during periods of anxiety. A reporter 
in the audience filed a story with the catch line: "People are sweetest 
when they are angry. 11 
In 1955 a study by Glynn Wood of the news coverage of the American 
Psychological Association indicated that reporters were covering scientific 
meeting using their usual techniques airmed at maximizing their audience. 
At the convention there were 420 research reports, 23 speeches, and 64 
symposia available to the press. Reporters covered 45 of these favoring 
speeches by well-knmm personalities and symposia containing conflict or 
argument. Only 7 per ~cent of the research papers were covered at all--
those covering topics concerning public problems, political matters, mental 
illness and child rearing problems. The reporters favored items or per-
sonalities apt to be familiar in the locality where their papers were pub- ' • 
26 
lished. 
Twenty-two of the 33 psychologists represented in the nnJS coverage 
responded to questionaires on the accuracy of the reporting. Of these, 17 
thought the stories had been slanted to the point of inaccuracy. Seven of 
the scientists complained about the way reporters had grilled them; some 
thought this overaggressiveness insulting. 27 
Some of Wood's findings were confirmed by a less formal study con-
ducted by this writer of two United States Air Force Science and Engineering 
26Glynn L. Wood, "A Scientific Convention as a Source of Popular 
Information," (unpublished Master's Thesis, Stanford University, 1957). 
27 ill£. 
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Symposia. The first was held in Boston, Massachusetts, in 1960 and the 
second in San Francisco, California, in 1961. Out of 70 presentations and 
six speeches available for coverage, the popular press (excluding pro-
fessional and technical publications) reported on two speeches--both con-
tained politically controversial statements--and 11 research papers, all 
of which dealt with American advances in space or civilian benefits of mili-
tary research and development. 
However, there was less dissatisfaction among the scientists and 
engineers with the press treatment of their presentations than Wood found. 
There was only one complaint about the aggressiveness of newsmen. 
So it is not difficult to appreciate the apprehension of some 
scientists in dealing with media representatives. In addition to the 
pressure created by popularity, the scientist finds it difficult to keep up 
with the rapid advances taking place in his own field of interest. 
Surveys estimate that the average scientist spends from '23 per cent 
to 50 per cent of his time communicating--primarily within the scientific 
community. "Today the average man of science finds little time to do more 
than communicate to his fellows the results of his findings through the 
medium of scientific journals," according to Dr. Waterman, "Certainly he 
has no time, and oftentimes, little inclination to explain himself to the 
public as well. 1128 Some Americans believe that this is one reason why many 
of Russia's top scientists are seldom seen at international meetings. They 
are purposely freed from this responsibility in order to concentrate on 
their work. 
28Alan T. Waterman, Director, National Science Foundation, remarks 
at the Seminar on Science and the News, Carleton College, Marcell, 
Minnesota, September 17, 1960. 
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Another factor influencing the scientist's public communication 
problem is the modern environment in which he works. Although much of the 
scientific contributions today are still of an individual nature, the 
scientist is increasingly involved in problems, projects and goals of the 
organization for which he works. This influences his frame of reference, 
his attitudes and beliefs about his work in general and about his projects 
in particular. There is also the problem of security classification necessi-
tated by work related to national security. 
Increasing specialization is another problem. Scientists themselves 
find it difficult to communicate effectively with each other unless they are 
concentrating in the same field. Yet they are often called upon to comment 
on work which may only be slightly familiar and, naturally, most are hesitant 
to do this. And some scientists are better public communicators than others, 
which can, according to Dr. Brown, lead to the situation where the "good 
politician" or "operator" in science receives an undue amount of news cover-
age and credit for work largely done by others. 29 
Some scientists still hold the view that scientific work is just 
not amenable to understanding by the general public. 
Summing up the position of the scientist in our society today, Dr. 
Thorrel B. Fest said: 
••• it seems clear that the scientist has become 
a powerful and pervasive force in our society, 
and his position obviously a.ffects him and his 
communication. He is a high status individual. 
He earns more money than many of his peers. He 
often works in special or more desirable surround-
ings. He may be engaged in mysterious or even 
29Brown, "Communication in an Age of Science," op. cit. 
classified projects. His activities and his 
utterances may carry a halo effect entirely 
diSproportionate to his desires, his intent 
or the intrinsic worth of the utterance. If 
he does not apply to his se-lf-evaluation the 
same objectivity which he uses in his labora-
tories, his communication either about his work 
or himself may become unrealistic.30 
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So, to use the approach of 1958 Parliament of Science, the question 
is not "Does the scientist like his status'Z 11 It is rather 11What does the 
scientist intend to do about it'?" He has acquired a new social responsi-
bility--public communication. 
Meeting the new responsibility.--Just as there seems to have been 
an evolution in the public's attitude toward science, there also seems to 
be an evolution in the scientist's attitude toward the public. In tackling 
the problem of improving the presentation of science information in the mass 
media, it is probably correct to say that scientists and their organizations 
have done at least as much and possibly more than the mass media in meeting 
the responsipi-lity •. Although a fine start has been made in creating a better 
mutual understanding between scientists and mass medial representatives there 
is still much to be done. 
The scientist has an inveterate problem in communicating with the 
lay press who do not understand his method. 
The scientist can never·~ully understand what 
he sees, and therefore he' must settle for partial 
understanding, incompleteness and tentativeness 
30Thorrel B. Fest, "Closing the Communication Gap," paper delivered 
at the 5th Annual Institute in Technical and Industrial Communications, 
Colorado State University, July 9-13, 1962. 
••• This makes the scientist's communication 
with the rest of society frustrating and diffi-
cult; the layman, who is often less aware of 
the tentativeness of perception, expects more 
from science than science is prepared to give 
him, and therefore he fails to see why the 
scientist insists on such constant, careful 
qualification. On the other hand, if the scien-
tists did not qualify their statements carefully, 
they would then deserve the criticism of Anthony 
Standen, who said ••• 1 the world is divided into 
scientists who practice the art of infallability 
and non-scientists who are taken in b,y it.31 
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Scientists have been participating in special seminars with members 
of the working press to gain an appreciation of the reporter's problems. 
Some of these problems they have found difficult to understand. They know 
the reporter must meet deadlines but cannot see this as justification for 
not doing what they consider a thorough job in getting all of the facts and 
presenting them accurately. They are also critical of their fellow 
scientists who release results of their work to the press before critical 
appraisal by other scientists. 
A common problem among both scientists and writers seems to be one 
of identifying the target public. At one of these scientist-writer conferencEs, 
a scientist, after spending a week with newsmen, remarked: 
I haven't yet been able to find out from the 
news writers themselves what public they are 
trying to inform •• Some reporters say they are 
talking to the entire spectrum. Others seem to 
think they are talking to junior high school 
students. Others are writing for an informed 
public.32 
31w.o. Roberts, "Scientists and Society," Adult Leadership, (October, 
1961), pp. 96-7. 
32John Allen, comments in "Proceedings of the 1960 Rocky Mountain-
Plains States Science News Writing Seminar," Colorado State University, 
September 12-17, 1960, p. 91. 
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At the same meeting, Dr. David M. Gates summed up what he thought 
was the consensus of the scientist spresent: 
1. They do not want the media to sell science to the public 
for science's sake, but rather to encourage the public's curiosity about 
their environment so that they may derive more enjoyment from it through 
scientific discovery--which also can give them a more practical and a higher 
standard of living. 
2. They want the press to interpret science, not necessarily 
predict results, unless the reporter is absolutely sure of what he is talk-
ing about. 
3. Scientists realize that they should be more approachable 
and must take more time to explain their work to the press, but they want 
the press to ask questions and to think problems through. 
4. Scientists should do more semi-popular and popular writing 
themselves when the time allows. 
5. They would like to see reporters spend some time in science 
laboratories doing research so they can gain a better appreciation for the 
scientists' work and method.33 
There is no doubt that the scientist is making more of an attempt 
to communicate with the non-scientist public than ever before--largely 
through the popular mass media. He is cooperating in programs designed to 
create a better mutual understanding between the scientific community and 
mass media representatives. He is frequently present at press conferences 
and on radio and television discussion programs trying to explain his work 
33rbid., pp. 87-90. 
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and its significance to the public. 
Some have become very effective public communicators like Dr. 
Daniel Posin, the physics professor in the 11 0ut of this World" television 
series. Dr. Posin also enjoys teaching a television science course called 
"Physical Science Survey." Viewers bought some 2,000 text books for one of 
his courses even though only 50 of them wanted the course for actual aca-
demic credit. 
Scientists have voluntarily formed information groups in nineteen 
different localities throughout the country. The groups are composed of 
scientists who volunteer to provide scientific information to the public 
through lectures, appearances on television and radio, and through written 
materials. A national Scientists' Institute for Public Information has been 
formed with headquarters in New York to help these local groups. The 
organization's guiding principles are: 
Information is presented unencumbered by political 
or moral judgments, 'which judgments are the pre-
rogative and responsibility of aE citizens. 
Information is prepared with scientific objectiv-
ity, which includes attention to divergent studies 
and interpretations. 
Information is freely available to all.34 
But the scientist cannot do the job alone. He must depend on the 
mass media representatives if he hopes to be successful in much of his 
public communication endeavor. The reporters--or interpreters--are key men 
in creating public interest in and a better understanding of science. 
34nscientists 1 Institute for Public Information, 11 Understanding 
(Winter, 1962-63), p. 1. 
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The Science Reporters and Interpreters 
The late Dr. Glenn Frank referred to the important role of a public 
communication specialist in a scientific society when he said: 
The practical value of every social invention 
or material discovery depends upon its being 
adequately interpreted to the masses. The future 
of scientific progress depends as much on the 
interpretive mind as it does upon the creative 
mind ••• The interpreter stands between the layman, 
whose knowledge of all things is indefinite--
and the scientist whose knowledge of one thing 
is authoritative ••• The scientist advances know-
ledge--the interpreter advances progress ••• 
History affords abundant evidence that civil-
zation has advanced in direct ratio to the 
efficiency with which the thought of the thinkers 
has been translated into the language of the 
masses.35 
This link in the mass communication chain between science and the 
public, like the others, is surrounded by diverse opinions and complex prob-
lems. 
Who is doing the reporting/interpreting?--There are an estimated 
11,000 people engaged directly or indirectly in reporting and interpreting 
science to the non-scientist public primarily through the popular mass media. 
This number includes: Science Service 1 s list of science writers and the 
National Association of Science writers, 550; American Agricultural Editor's 
Association, 236; American Association of Agricultural College Editors, 450; 
American Medical Writers Association, 1,300; Aviation/Space Writers Associ-
ation, 416; Nuclear Energy Writers Association, 106; and many other general 
reporters and public relations and information specialists not affiliated 
35Glenn Frank, quoted in "Science Writing: Status and Needs, 11 by 
Israel Light, Journalism Quarterly, Vol. 31, No. 1 (Winter, 1960), p. 56. 
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with any of these organizations, but who devote much of their time in·the 
. bl" . t" 36 sc~ence-pu ~c commun~ca ~on process. 
In spite of the rather large number of science communicators there 
is still concern over the proportionately small amount of science informa-
tion available to the public in the mass media; an indication that much 
of the total effort is bogged down somewhere. A National Association of 
Science Writers report observed: 
We find that there is a serious shortage of 
science writers for all media and on all levels; 
that there is no coherent, organized effort to 
increase their number, though the resources and 
talent are available; that methods of training 
science writers have received little study and 
evaluation; and that soundly-based attempts to 
increase the dissemination of science ne·ws and 
interpretation are only beginning.37 
The problems of improving reporting and interpreting science news 
are not new, only the increasing concern about them. In 1919 a famous 
newsman, E.W. Scripps, and a University of California biologist, Dr. W.E. 
Ritter, conceived the idea that democracy would not be safe for itself unless 
it became more intelligent. Their reasoning followed that it was utterly 
impossible to be intelligent without having much of the knowledge; method 
and spirit of science. With this in mind, they set out to form what they 
called the 11American Society for the Dissemination of Science." Two years 
later Science Service was organized, a non-profit organization that immediate-
ly began distributing science news directly to newspapers. Today the organi-
zation's wire service spans'the continent, delivering about 800 words a day; 
36science Service, "Report of a Conference on the Role of Schools 
of Journalism in the Professional Training of Science Writers," Washington, 
D.c., June 9-10, 1961. 
37waterman, op. cit. 
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t:nc~ tld s is backed up by mail copy, a weekly fecture pPci.-.:.et and othc;r news 
features. Some 200 ncvrspapers and other publi.cations vJith E rE&der::>i:lilJ uf 
..,,.. 
~n·otmd 10 million people use the service • .J'-' 
About the same time Science Service was being planned after ·v:orld 
War II, newspapers and press associations began to acl<.l science 11riters to 
their staffs. This small group of specialists travelled from one scientific 
convention to another across the country on what came to be known as the 
uscience circuit." The science circuit riders decided to organize after 
cccLing uncooperative scientists who had had experiences with irresponsible 
reporters poking fun at their work or misinterpretine H, They forn.ed the 
Nationel Association vf Science liriters in 1931., hopint; that it vJOuld serve 
to identify them as reliable writers. '~he new organization's aim was 11 to 
foster the dissemination of accurate scientific knowledge by the press of 
the nation in cooperation with scientific organizations and individual 
scientists." By July, 1952 there were eighty-nine active and eighty associ-
ate members committed to this goa1. 39 During the following ten years the 
association grew and became one of the most active·of its type with a total 
membership of about 590 active and associate or affiliate members. 
Four years after the formation of the National Association of 
Science writers, another group of reporters specializing in a fast growing 
field of science and technology, launched by the Wright brothers, decided to 
organize. The Aviation Writers Association was formed 11 to establish and main-
tain high standards of quality and veracity in gathering, writing, editing and 
38Davis, op. cit., pp. 6-8. 
39Hillier Kreighbatun, "NASW History," National Association of Sc~~ 
Writers Newsletter, Vol., No. 1 (December 1, 1952), pp. 8-11. 
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disseminating aeronatuical information." As aeronautics progressed into 
the field of astronautics the name of the organization was changed to 
Aviation/Space Writers Association. On October 13, 1962, it boasted a 
membership of 1,018: 416 members and 602 associate members. 40 
Various surveys have been conducted in an attempt to find out more 
about the science communicators; who they are, where they work, exactly 
what they do, and what their backgrounds are. But none of these studies can 
be considered comprehensive or accurate enough to be conclusive or to make 
any valid predictions. There are too many variables involved for anything but 
a highly complex and expensive effort if better information is to be obtained. 
Science communicators may be found working for newspapers; news 
services or feature syndicates: national magazines or journals; publishing 
houses; public relations firms and advertising agencies; hospitals; medical 
or medical-research associations; pharmaceutical firms; industrial concerns; 
agencies of the Federal Government and state health departments; universities 
and medical schools; and many other miscellaneous organizations. 
Their involvement in science communication with the public varies 
as much as their type of employment. Some spend all their time writing about 
science; many more devote only a part of their time to the effort; a vast 
number are concerned with assisting those who do communicate directly with 
the public. 
A survey conducted by New York University in conjunction with the 
National Association of Science Writers indicated that not quite one in ten 
United States managing editors had a repor~e~ on their staffs who devoted 
40Aviation/Space Writers Association, 1962-1963 Roster, p. 2. See 
also: AWA Newsletter, Vol. 24, No. 8 (October, 1962), p. 1. 
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0 major part of his time to science writing. Two-thirdn of tlwsc thot did 
100 d .1 L,l represented newspapers with circulations of more than ,000 a~ y. 
Science Service conducted a similar survey of the more than 1,500 
daily and Sunday newspapers in the United States in 1961. About a quarter 
of the newspapers that responded to the questionnaire had a reporter, full 
or part imte, who gives special attention to science, medicine and tech-
nology. The backerounds of those who do this work is varied, according to 
the study. i1ost hove had some science courses either in high school or 
college or both. Almost a. third have had more than ten years experience, 
but 38 per cent have been in the field less than five years.42 
The varied and diverse employment of science communicators makes 
it very difficult to determine how many more of what kind of communicator 
is needed where. And there does not seem to be any one best source to 
obtain whatever is needed. 
What makes a good science writer?--There seem to be as many opinions 
about what makes a good science communicator as there are communicators and 
other people concerned with the problem. Studying the backgrounds of out-
standing science writers for the mass media is not much help. They vary 
from those who have no formal science education at all to some who have 
degrees and advanced degrees in science. (See Appendix B.) 
One science writer working for a ~£mphis newspaper is also the fashion 
editor. Ida Clemens began her career in the news field as secretary to the 
4luillier Ereighbaum, 11 Impact of Space Age on Daily Newspaper 
CoverAge of Science lJews, 11 A Report of a NASW-:NYU survey of U.s. managing 
editors, ·1958. (See Appendix A.) 
42Science Service, 11A Survey of Science Writers on Newspapers, 11 
conducted as background for a conference on professional training of science 
writers, Hashington, D.C., June 9-10, 1961. (See Appendix B.) 
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business manager of the Commercial Appeal. With this unlikely beginning 
and combination it is interesting to note that she has received citations 
from the Tennessee Hospital Association and from the Shelby County 
Tuberculosis and Health Association for· 11 conspicuous medical and science 
reporting."4.3 
Earl Ubell, Science Editor for the New York Herald Tribune, is one 
of the comparatively few science writers who possess a degree in science. 
Ubell finds space reporting relatively easy: 
It's much harder to dramatize a discovery about 
the DNA molecule, where there isn't any action 
to describe ••• You can interpret space stories 
if you understand the concepts of Newton.44 
The publics in the 39.9 million .American homes tuned into the ten-
hour telecast of Lieutenant Colonel John Glenn's space flight \-Jere guided 
through this scientific and technological feat by commentators with varied 
backgrounds. Jules Bergman, American Broadcasting Company, spent a year at 
Columbia University on a special science writing fellowship; Walter Cronkite, 
Columbia Broadcasting System, has a liberal-arts degree; Peter Hackes, 
National Broadcasting Company, is also a liberal-arts graduate. 
Hackes says "you have to do your homework, but there isn't ah1ays 
time"; Cronkite thinks the television commentator must have more knowledge 
than the newspaper reporters who have more time to check out their facts; 
Bergman believes there are still a lot of 11 knol-J-nothings and exaggerators" 
in the spvce reporting field, and he is afraid space will be oversold.45 
Riclw.nl Vlitkin, eviation and space writer for The New York Times, 
· .. 4.3nsplit :r·crsona1Hy, 11 Scripps-Howard News, Vol. 17, No. 4 \January, 
1963), P. 2. •' 
44Eerl Ubell, quoted in Nenvsweek (October 8, 1962), p. 102. 
45Newsweek, ~. 
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and a liberal-arts graduate, thinks there should be less premium on liter-
ary skill and less drama in space reporting. 11Every story can be reduced 
to a sort of Rube Goldberg cartoon," according to Witkin, "behind all the 
technical jargon there are usually fairly simple concepts.n46 
Conferees at the Science Service meeting to consider the professional 
training of science writers could not agree on exactly what was needed to 
produce a good one. They went on record as being opposed to the for.mulation 
of arbitrary curricula in education for science writers, favoring individual 
programs depending on the individual's special talents. The journalism 
school representatives also advocated "on the job11 training for reporters 
assigned to cover science.47 
While there is lack of agreement on what it takes to make a good 
science writer, there is much less of a ~stery concerning the problems one 
faces. 
Some problems of the science writer/interpreter.--Several problems 
facing the mass media science communicator have already been mentioned: 
lack of mutual understanding and cooperation between the scientific community 
and the media is still a problem--even though much has been done in this 
area; lack of research on what the publics want and need is still a major 
problem as well as the requirement for basic research on communications 
techniques and their effectiveness; and the lack of standard professional 
qualifications is another gray area hampering progress in the field. 
Comparatively little attention has been given the education and 
46Ibid 
-· 
47science Service, "Report of a Conference on the Hole of Schools 
of Journalism in the Professional Training of Science Writers," op. cit. 
training problem. There are only nineteen schools of journalism in the 
United States that have a concentrated special curricuhuh in science or 
technical writing, or that have special courses or science requirements for 
students of journalism. (See Appendix C.) 
Training on the job is sketchy and oftentimes inadequate and un-
reliable. Those writers who have a good background in science and experience 
in science reporting want more time to do research and to attend scientific 
meetings that may not always produce stories but are valuable trej.ning de-
vices. Reporters who are given science writing assignments as part of their 
general reportorial work very seldom get the chance to do background rcr.ding 
in science on their own and almost no opportunity to mix with scientists on 
a regular basis. 
The science reporting field itself does not yet offer opportunities 
comparable to other information fields. There is practically no chance for 
a science reporter to become a managing editor of a popular mass medium. 
Nor is the pay scale for science reporters sufficient incentive or adequate 
to encourage or allow a reporter to take special courses ln science Dt the 
undergra.duate or graduate levels. 
In covering events like the manned space flights, the Hell qualified 
science reporter is hampered by the sometimes science reporter and general 
reporter Hho take up most of the time of the technicians at press briefings. 
For instance, there were some 800 media representatives covering the first 
American ~~nned orbital flight. Their interests and qualifications varie 
to the extent that probably none were completely satisfied with the inform-
ation they received to carry out their respective assignments. 
Another problem is the increasing specialization Hithin the scientific 
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community making it necessary for the science reporter to spend a lot of 
time trying to keep up with some knowledge in all of the fields he is ex-
pected to cover. This situation also extends the number of reliable contacts 
the reporter must cultivate because the scientists themselves face a simiiar 
problem. This increases the danger of obtairting misinformation from a 
source not conversant with the subject of interest. 
News reporting itself has become more specialized on the larger 
newspapers. Many stories with a scientific or technological basis may be 
of interest to many different editors. A huge contract for research and 
development requiring expansion of some local facilities, for example, could 
be reported by the business editor, the real estate editor, the political 
editor or the science editor--or perhaps by all if the publication is well 
managed. However~ this multiple .interest problem may leave the science 
reporter out completely. 
A salient problem in getting more and better science information 
to the public rests with the editors and publishers--the controllers of the 
mass communication channels. One of the main crusades of the National 
Association of Science Writers has been to convince editors that science 
news ought to be written and printed. In this regard the association has 
considered such schemes as: direct mail campaigns to editors consisting 
of important stories done by science writers; forming science writer speaker 
bureaus to tell about the need for more science information at civic gather-
ings where news editors are apt to be present; and wider distribution among 
editors of surveys of reader interest in science news.48 
48Ivrae Rudolph, "Editorial Liaison," National Association of Science 
Writers Newsletter, VoL 10, No. 3 (September~ 1962), Pc 12. 
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But the ~~ss media editors and controllers have problems also, and 
they are another vital link in the mass communication chain between science 
and the public. 
The Mass Media and the Gatekeepers 
The mass media dilemmac--The scientist can cooperate and the reporter 
can do an excellent job of interpreting the scientist's story for the public. 
But the entire effort is wasted if the story is not made avaj 1.able to the 
public through the mass communication channels--newspapers, magazines, books, 
radio, television9 etco Editors, publishersy station managers and others 
who are involved in media control--the gatekeepers of mass information--
are largely responsible for the selection and treatment of the information 
presented to their audiences. This is a responsibility and a right in the 
United States. 
The combination of freedom and responsibility has been called the 
"Social Responsibility Theory of Mass Communications." Theodore Peterson 
described it this way: 
Freedom carries concomitant obligations; and the 
press, which enjoys a privileged position under the 
constitution, is obliged to be responsible to society 
for carrying out certain essential functions of mass 
communication in contemporary society. To the ex-
tent that the press recognizes its responsibilities 
and makes them the basis of its operational policies, 
the libertarian system will satisfy the needs of 
society. To the extent that the press does not 
assume its responsibilities~ some other agency must 
see that the essential functions of mass communications 
are carried out.49 
49F.S. Siebert, T.B. Peterson, W. Schramm, Four Theories of the 
Press (Urbana: University of Illinois Press, 1956), p. 84. 
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What is the function of the mass media in a democracy? It is not 
within the scope of this study to discuss the theories and philosophies 
of mass communication in detail. Some are mentioned only to help establish 
the position of the mass media controller in the communication chain between 
science and the public. Charles R. Wright sees the major functions of mass 
media as~ surveillance of the environment--providing news necessary for the 
survival and orderly functioning of society; correlation of the environment 
and society--editorial, interpretation and prescription; cultural trans-
mission--passing on cultural norms; and entertainment,5° 
The responsible controllers of the mass media are aware of their 
obligations and keenly aware of the right of freedom of the press guaranteed 
by the constitutiono But theories, concepts, philosophies and intentions 
can be extremely complex and subject to diverse interpretations. 
The mass media are and should be adamant about maintaining their 
freedom of operation. Editors do not want to be told or pressured into 
printing or broadcasting anything that would compromise what they believe 
to be their obligations to their audiences. On the other hand, in order to 
maintain this freedom from outside pressure they feel that their first obli-
gation is to remain financially solvent, Otherwise~ they become dependent 
on and subject to influence by their rreens of survival. 
But these primary obligations el'C not always compatible. Costs of 
operating the mass media are tremendous and rising steadily. A chief source 
of income for them is advertising. In order to command large fees for their 
services to advertisers they must maintain large audiences. To obtain the 
50charles R. Wright, "Functional Analysis and Mass Communication," 
Public Opinion Quarterly, Vol" XXIV, No.4 (Winter 1 1960), pp, 605-620. 
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largest possible audiences, the media controllers try to provide what they 
think the majority of the public wants in the way of information and 
entertainment. This reasoning presents several basic problems: finding 
out what the public really wants--anticipating what they may want; trying 
to determine if what they want is really good for society--what is in the 
public interest; and working out a compromise between the two--without 
being absolutely sure what actual effects mass comunications of various 
types have on certain audiences. 
Very much simplified then, that is the dilemma of the mass media 
operators. They are expected to provide information useful to majorities 
as well as minorities. They must present this information in a manner 
that can be understood by publics with varying degrees of comprehension. 
They are pressured by groups advocating more information or less information 
on hundreds of subjects ranging from birth control to corruption in govern-
ment. They are expected to listen to all these factions and still remain 
free to serve them all. They are accused of being mercenary and biased; 
they are lauded for being biased crusaders. 
But are the mass media as good as can reasonably be expected con-
sidering all of these complexities? 
Science and the press.--Carl Lindstrom, former editor of the 
Hartford Times, observed at a seminar of scientists and newsmen that jour-
nalism discovered science a generation or two ago, while science's discovery 
of journalism is very recent. He attacked the attitude of some scientists 
who would hide behind the amoral attribute of science and told them that 
science owes it to the people of a democractic society to tell them where 
science is headed and for what purpose. Lindstrom also scored his colleagues 
63 
for clutching antiquated techniques and methods in the operation of their 
publications--for not keeping up with current requirements.51 
At a similar seminar a year earlier, other editors told the scientists 
that newspapermen could not be fanatics crusading on only one thing and 
ignoring 200 others of equal importance. They also attacked the scientist 
for not doing something about his own image like taking part in more civic 
enterprises. 52 Dr. Brown advised newsmen that if they were really sincere 
about doing something about better science coverage and if their chief 
obstacle was the economic factor, then they would have to seek help from 
other sources as the scientist has had to do--perhaps from the government.53 
It is only through excha.nges like these that a mutual understanding 
can be created between science and the press. However, in the quest for 
more and better science news coverage it is possible that those concerned 
with the problem may defeat their own purpose. 
Alton Blakeslee, one of the most respected of the current science 
writers, issued a. warning and a recommendation to the National Association 
of Science Writers: 
••• we must not become the captives of scientists, 
or be over-influenced by scientists suggestions as 
to how their work should be presented to the public. 
Some such suggestions are sound, but others are 
pretentious and ludicrous in the light of the 
practicalities with which we must live. 
5lnReport, Second Rocky Mountain-Plains States Science News Writing 
Seminar," Colorado State University, September 7-10, 1960, Po 18. 
52"Proceedings of the 1960 Rocky Nountain-Plains States Science 
News Writing Seminar," Colorado State University, September 12-17, 1960, 
pp. 92-95. 
53 Ibid • , p • 87 • 
••• we must think of ourselves always as 
communicators, describing or~ segment of the 
world of ideas and action. We musn't allow 
scientists to convince us we carry some special 
torch, and deserve special consideration above 
all writers and editors • 
••• we must avoid becoming regarded as simply 
another pressure group, with the usual fate of 
such breast-beaters. It is easy to proclaim that 
science, and therefore science writers, are mighty 
important. The prestige we win by what we do in 
the public interest, individually and as an organ-
ization, will be far more forceful • 
••• if we approach editors and publishers with the 
attitude they need education and should listen to 
teacher, the sound of the slamming door should 
echo through the land. 
Our policy might best be to say: This is an 
extremely complex society, undergoing revolution-
ary changes in many different departments. Any 
responsible editor in thoughtful moments undoubtedly 
wonders whether he is doing justice by it all, or 
justice particularly to the profound effects of 
science and medicine. Now, appreciating YOUR 
problem--we continue--what can NASW and CASW do 
to give you a hand?54 
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The mass media have not ignored science even though their coverage 
has not, in many cases, been as thorough or comprehensive as some advocates 
would like. Hillier Kreighbaum reported to the National Association of 
Science Writers that the most striking new element in shifting news emphasis 
over the past fifteen years was science. A staff study reported in the 
Columbia Journalism Review, Summer, 1962, found that only two of a ten-paper 
sample gave polio virus front page attention in 1947 while a majority 
displayed space experiments in 1962.55 
54Alton Blakeslee, "Future of the NASW," National Association of 
Science Writers Newsletter, Vol. 10, No. 4 (December, 1962), p. 11. 
55Hillier Kreighbaum, Ibid, p. 57. (See also Appendix A.) 
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As of July 28, 1962, newspapers had a choice of 55 science columns 
and 42 health columns. as compared with 52 for science and 38 for health in 
1961, according to the 37th Annual Syndicates and Features Directory dis-
tributed by Editor and Publisher. These figures compared with 266 different 
comics available, 71 for financial and business, 61 on children, 41 about 
motion pictures, 36 on books, 27 for radio and television, and 22 for 
astrology and graphology.56 
The latter figures on entertainment features points to another 
problem of creating public understanding of science which will only be 
mentioned here. The controllers of the mass media do not apply the same 
news standards of accuracy and ethics to the presentation of science in 
their entertainment features and programs, or in the advertising they carry. 
They say that such presentations are clearly marked as advertising or 
whatever and are not intended for informational purposes. But is this the 
way they are actually received by the public? What is their actual effect? 
The mass media may be slow to change, but it would be unfair to say. 
that most do not try to meet what they consider to be their current social 
obligations. It is true that the economic factor exerts a great influence 
on change because the media are reluctant to alter a format that has proved 
to be successful in the past. The problem is one of trying to anticipate 
the future wants and needs of the public. And this is extremely difficult 
because no one knows what might occur to change these requirements, and the 
public cannot know what it wants for sure until it sees what is available. 




experimenting with new ideas and techniques. An outstanding example in 
the area of science information is the 11Science Reading Series11 begun by 
The Hinneapolis Tribune in Januory, 1962. 
The Tribune program is a well conceived approach to solving long 
and short range science information problems, During the school year, a 
background article on science is published each Mbnday. The articles are 
erouped in units and written by scientists, research men, and recognized 
science writers who are paid a fee. The newspaper furnishes, free of 
charee and with no circulation tie-up, preprints of the articles and topic 
outlines to any school teacher who requests them. Clifford D. Simak, 
Tribune News Editor, explain the idea this way: 
Our thought in launching the Tribune Science 
Reading Series was that, in addition to offering 
rr;aterial which might be useful in the secondary 
schools, we likewise would be making an effort 
to inform our adult reeders. And not only to 
inform ther;-,, but to interest them and rl1ake them 
aware of science. ·re felt that a move in this 
direction was vital, that no ma.n today can function 
fully in the world without at least some awareness 
and some grounding in science. 
Baldly, I suppose you could say we have set out 
to educate our readers. Not that we think it can 
be done easily or quickly. But we do believe that 
time will work on our side. If the program is 
accepted and successful, in ten or twenty years 
we hope that the Upper Hidr!est might be better 
grounded in science than if we had not started 
the program.57 
The series, which is written for about the tenth-grade level, is 
being used by secondary schools in lldnnesota, North and South Dakota, and 
\lisconsin as a supplementary reading in science. The Tribune rcccivEc. 
57Letter from Clifford D. Simak, The Hinneapolis Tribune News 
Editor, lv:Urch 15, 1963. 
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over 2,000 requests for the material offered during the first two and one-
half months after the first article appeared. Sim8k attended a meeting of 
junior high school teachers in Hinneapolis and found that the series was 
being used in almost every science classroom in the city's junior high 
schools. Encouraged with this response, he ha.s already lined up writers for 
the 1964 program. "If circtuliStances seem to warrant it, it will be continued," 
says Simak, 11 If it should seem, after several years, that it is not doing 
what we hope for, it may be dropped. u58 
Another example of inspired media service to a community in relating 
science to society occurred in Ohio. Donald J. Dunham, veteran medical 
reporter for the Cleveland Press, conceived the idea of staging "Sabin 
Sunday" to encourage local citizens to get polio vaccinations. With the 
backing of his newspaper he organized support among the area's civic organ-
izations and helped get $35,000 in grants from the Cleveland Academy of 
Medicine to get the program started. The result was that 94 per cent 
(1,529 ,548 men, women and children) of the Greater Cleve ll1nd ~ 
received the immunications on two successive Sundays--all of them could 
not be accommodated on the original one.59 
Radio and television are also exhibiting more interest in coverage 
of science. Between 1930 and 1950, the Columbia Broadcasting System along 
presented some 1,300 scientists as guests. Television networks devoted. 
thirty-four hours of coverage to the space flight of Major L. Gordon Cooper. 
Educational television stations and their network devote considerably more 
----------------------------------------·· 
5£--1.!&£. 
59severino P. Severino, Nationel Association of Science Writers 
Newsletter, Vol. 10, No. 3 (SeptEmber, 1962), p. 42. 
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time to science than the commercial networks and stations. Magazines like 
Life, which has published special science series, and the news magazines, 
which have regular science columns, offer a wide variety of science informa-
tion. Prior to the launching of Sputnik I, there were only seventy books 
in print on space. During the following five years after Sputnik, 2b0 new 
titles were added by publishers. 
But one of the potentially better popular media channels has a more 
acute problem in covering science. The smaller newspapers, whose circula-
tions may seem negligible when compared to the giants, are apt to be read 
more carefully and religiously by their audiences than the larger ones. 
Stating the problem of the small community newspaper, William G. Hoyt, 
Managing Editor of the Arizona Daily Sun, said his small news staff of three 
had to cover everything. Consequently time and space alloted for science 
is often nil. The community newspaper is mostly at the mercy of the wire 
services for science coverage, and the wires do not furnish enough background 
with their national and international stories c·t-o enable the small newspaper to 
localize the items. The newspapers cannot afford to hire science writers, 
nor can they afford to follow up wire stories with letters or long distance 
telephone calls.60 
A possible media gap.--Another problem in determining the responsi-
bility of the media controllers in making more science information available 
to the public is the confusion a. bout what the media 1 s function is. Is it 
one of education? Information? Creation of interest in science? Or is it 
a combination of all or some of these, or others? As Dr. Norman Hilberry 
~·~Report, Second Rocky Mountain-Plains States Science News Writing 
Seminer," op. cit., p. 19. 
pointed out: 
Reporting of science news is one thing, but when 
it comes to getting the public to understand 
science, this is a much bigger responsibility--
a much bigger task. Should newspapers be asked 
to do th~s? We are trying to inveigle them to 
do this. 1 
On the other hand, the research indicates that interest in end 
69 
understanding of science in the mass media is directly related to educa-
tional levels. And the more education, the more science news a person reads 
and understands. Today's students from grade school on are receiving in-
creasingly more science instruction. News media editors say there must be 
reader interest before they can devote the time, money and space to the 
type of science coverage advocated by many. 
Perhaps the vital question today is: Will the popular mass media 
be prepared to offer the sophisticated science coverage their future 
audiences may demand? 
To build such a capability requires preparation now. If the foun-
dation is not begun in time, a media gap may result--a gap which may be 
filled by professional and semi-professional publications which have been 
growing in number and stature. In this age of specialization which is 
creating special publics, the professional and trade journals and newspapers 
are filling a definite need. As people receive more science education they 
may be drawn to these more specialized sources to satisfy their needs. 
John R. Callahan, Vice President and Editorial Director, McGraw-
Hill Publishing Company, lists the following five basic services every good 
business paper tries to render its readers, advertisers, industry or 
6lscience Service Report, op. cit., p. R-9. 
profession: 
To gather, interpret and disseminate--
promptly and accurately--news of all signi-
ficant developments; 
To provide useful technical and business 
information on a prompt and reliable basis; 
To exert influence through industry or 
professional leadership; 
To guarantee--and not only to guarantee, but 
to encourage--use of its pages as a forUffi for 
industry expression; 
To create ideal medial for advertising information 
tailored to the needs of specialized audiences.62 
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With a few minor changes in the wording and the addition of a phrase 
covering social responsibility, these services could be applied to the 
popular mass media as well. We have noted previously how much time 
scientists and engineers spedn communicating through the pages of these 
specialized media. It would be interesting to have a study done to determine 
how much influence these publications have on their readers in areas other 
than 'their fields of specialization. 
Dr. Brown pointed out that in the Denver area, there were over 
100,000 scientists, technicians,Jlnd professional people. Yet there wes 
not a column or page devoted to this group's interest in any of the local 
newspapers. It would be serious if the popular mass media, a prime watch 
dog of our democratic processes, alienated what has become a powerful in~ 
fluence in society. Scientists and scientifically oriented publics need to 
nad more widely than their professional journals if they are to be 
socially responsible. 
62John R. Callahan, "How Publications Promote Business and Industrial 
Uses of Technological Advances," address before the Institute in Technical 
and Industri_al Communications, Colorado State University, July 10-14, 1961. 
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There are about 2,350 professional and business publications in 
the United States with a combined circulation of around 48 ndllion--about 
80 per cent of that of daily newspapers. These specialized publications 
carried more than $546 million worth of advertising in 1961, as compared to 
0705 million for all of the newspapers--daily and weekly--combined. 
This fast growing media industry could be a threat to some of the 
traditional functions of the nation's popular mass media. If this happens, 
it would indeed contribute to the danger of leBVing science to the scientists 
and the vast non-scientist public uninformed and helpless spe'C"'bf;tcr;:. 1l'hc 
non-scientist public needs to know what the scientists en doing; the 
scientists need guidance, encouragement and a sense of balance which the 
non-scientist public must provide. The popular mass media should provide 
this two-way communication. 
The information gatekeepers of the popular mass media a.re caught in 
the currents of our rapidly changing society as they try to select the 
salient issues to bring to the attention of their publics. It is an ever 
increasingly difficult and complex task, one with which they need more 
help from socially responsible individuals and organizations in society. 
A comparatively new link in the mass communications chain can provide some 
of the help they need. 
6JBlaine K. l"lcKee, "The Growing Business Press, 11 5th Annual 
Institute in Technical and Industrial Communications, 1962 Proceedings, 
Colorado State University, July 9-lJ, p. 44. 
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Public Relations--A Catalyst 
Reputation and fact.--Public relations became a link in the chain 
of mass comunication as the United States became an industrial society of 
big'cities:, big organizations, big labor, big government, big pressun 
groups and of impersonal relationships. Cutlip and Center list the following 
consequences of some six decades of revolution in America which have firmly 
established this link: 
1. The steady growth in the power of public 
opinion has come with the extension of government 
and popular control of that government; this 
power compels, sooner or later, adequate communi-
cation and siatisfactory adjustment of conflicting 
interests. 
2. The struggle to align people on the side of 
one's cause, client, or company has become in-
creasingly competitive. 
3. Communications have failed to keep pace 
effectively with the changing nature of our society, 
notwithstanding the unparalleled development of 
mass communications. 
4. The swiftly accelerating pace of technology 
and its consequences have enormously multiplied the 
number of adjustments required within this environ-
ment; adjustments must be effected among the widely 
separated people and organizations. 
5. Maladjustments consequently multiply as social 
institutions periolously lag behind scientific and 
technological advances. 
6. The sense of community is lost in our rootless, 
mobile society characterized by depersonalized urban, 
suburban, and exurban living. 
7. Modern society requires the specialist for its 
administration and communications.o4 
64scott M. Cutlip and Allen H. Center, Effective Public Relations 
(New Jersey: Prentice-Hall, Inc., 1958), p. 47. 
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The practice of public relations began when business and government 
leaders hired newspaperman to tell their side of the story in reply to 
attacks by the mass media. As communication gaps developed in society, so 
did public relations. As the practice became more sophisticated, it developed 
into more of a two-way communication proposition. It involves not only the 
dissemination of information to various publics, but also the representation 
of these publics in the decision making forums of business, government and 
other organizations. 
But in its evolution, which is still going on, the deeds of irre-
sponsible practioners made it a most controversial subject. It has been 
denounced by some as an unethical, even immoral, attempt to manipulate the 
public for the selfish ends of its users. Newsmen have cursed it for 
practicing their previleged art of managing information, and for clogging 
their mail baskets with useless materials. It is often seen as being allied 
with advertising in prod.ucing commercials wJti.ch insult the intelligence of 
the public and interrupt interesting television programs. 
Those who practice public relations cannot agree on a definition 
for their work. In many ways it is like spaghetti. Every chef has his own 
recipe. They all begin with some sort of pasta or noodles, but the ingredi-
ents for the sauce and the manner in which it is served vary considerably. 
Some diners do not like spaghetti no matter how it • prepared and served. 
But sometimes it is the only item on the menu that can satisfy a particular 
hunger. If it were not there, something else would have to be offered in 
its place--perhaps something even less palatable. 
The fact that so much criticism is directed at public rela.tions is 
a good sign. It menas that the practice has reached the stature of a social 
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force which, like all formidable forces in society, must be scrutinized 
carefully and continually to insure social responsibility. 
Many public relations practitioners have become sensitive and 
defensive about their work--another good sign. They should be responsive 
to legitimate criticism. There is a trend toward calling the practice a 
variety of different names such as information services, public information, 
communication consultants, etc. Duncan Clark, Assistant Director of Public 
Information Service, Atomic Energy Commission, began a speech on the public 
aspects of radiation incidents with this statement: 
I have changed my assigned subject from "Public · 
Relations in Radiation Accidents" to "Public 
Information in Radiation Accidents" for a reason 
which I believe to be important. The term "public 
relations," rightly or wrongly, has for many people 
the connotation of attempting to influence people 
rather than to inform them. This, of course, is 
not the proper business of a government agency. 
The function of a Government information man is to 
provide useful facts to the public news media as 
quickly, as completely and as accurately as possible, 
and not to attempt to control opinions a.bout these 
facts.65 
Clark went on to explain that the best way to handle the public 
aspects of a radiation accident is to prepare the public in advance by pro-
viding factual information about radiation and its hazards; also about the 
great safety record achieved thus far in handling radioactive materials. 
He cited a public opinion survey of teen-agers attitudes which 
indicated that most of them associated nuclear energy with warfare; 90 per 
cent said they expected that nuclear energy would eventually destroy the 
65Duncan Clark, "Public Information In Radiation Accidents," 
address to the Seventh Annual Naval Reserve Nuclear Science Seminar, Brook-
haven National Laboratory, Upton, L.I., New York, SeJi?,tember 18, 1959. 
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humen rDce; vnd only 39 per cent said they were glad nuclear energy had 
been djscovered. 66 Clark suggests that these attitudes might be changed if 
the tEEn-agers knew more about nuclear energy--particularly some of the 
beneficial uses of it. Would this information influence opinion~ Would it 
be e type of control, perhaps to ward off panic? 
Apparently, the primary criterion for socially responsible persuasive 
cornmunication is the motive of the communicator and the purpose behind the 
corr~unication. The newspaper editor attempts to influence public opinion 
through editorials and news treatment. The clergyman tries to influence 
human behavior through persuasive communication. Now we have the scientist 
concerned with public influence. He wants more and better science news in 
the mass media so the non-scientist puolic will have a better understanding 
end appreciation of what science is, what it can and cannot do, end how it 
goes about doing what it does. 
Dr. l:rter:aan thinks there is an irony behind the problen: cf persuasive 
public con:uwnicetion in the interests of science and the nation: 
66Ibid. 
••• in no other country in the world does the 
technique of selling a need to the public exist 
in higher degree than in the United States ••• 
If a national campaign is required in order to 
impress upon the American people the importance 
of science and science education, who would 
conduct such a campaign and how would it be 
financed? ••• Since it is not in our tradition for 
the Government to take direct action in publicizing 
a national need, except perhaps in time of war, it 
remains for other ways to be found of accomplishing 
the objective.67 
67\Jaterman, op. cit. 
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Dr, Waterman's communication problem is similar to that of the 
public relations practitioner who uses communication skill to interpret 
his organization and its policies for the publics which can help or hinder 
the well-being of the organization. He also interprets the target publics 
to the management of the organization. The objectives are: harmonious 
community integration through mutual understanding; the creotion of concern 
and appreciation for each other's problems; and the solicitation of help 
in the solution of problems. 
Public relations developed to fill communication needs within and 
among the countless organizations, social institutions, governmental agencies 
and the expanding population in our vastly complex and interdependent society. 
Changing its name or ignoring it is fQolish. It can be used and is used 
wisely for socially responsible purposes. 
As specialization grew in modern society, public rElations a.lso be-
came more specialized. There are practitioners who work primarily in such 
fields as education, government, finance and military public relations. 
Now we have emerging what might be called technical public relations--
specialists in the communication of science and technology who work for 
educational, industrial and military organizations engaged in research and 
development activities. 
Technical public relations.--The emergence of technical public 
relations practice is a natural result of the scientific and technological 
explosion. In the space industry alone there are about 500 prime contractors 
producing satellites, capsules, boosters and related e;<lUipmcnt. 'l'hc;c 
contractors in turn subcontract work to some 5,000 to C,GUO 0thcr concerns 
thDt make everything from highly complicated c lc c·~ron:i.c t;ukrncc cystcn;n to 
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a huge assortment of specialized materials such as liquid oxygen, ceramics, 
space suits, etc.68 
The government directs about 85 per cent of its space business to 
these private firms which employ some 500,000 people (40 per cent are pro-
duction line workers and 60 per cent are managers, scientists and technicians). 
The remaining 15 per cent goes to educational institutions and other non-
profit organizations, and to government employees conducting research and 
testing.69 
All of the prime contractors, government agencies and educational 
institutions have public relations offices as do many of the subcontractors 
and the vendors who service them all. The Nationa.l Association of Science 
Writers and the Aviation/Space Writers Association combined have about 
1,050 associate members. Almost all of these are engaged in technical 
public relations activities ranging from the editing of a research and 
development organization's house publication to arranging public visits to 
laboratories and test fa.cilities. 
There are also a great number of information specialists representing 
government agencies and elements of the military services engaged in research 
and development, most of whom do not belong to either of these associa.t'i1i!ms. 
The United Stetes Air Force Systems Comn.and (the chief rcsecrch and develop-
n;ent organizvtion of the Air Force) had 1C4 information personnel assicned 
in 1961. Obviously there is a tremendous public cm:rrnunicat.ion potential 
represented by this growing number of technical public relations specialists 
engaged by both civilian and government organizations. 
6811Profits From Precision--Where the l>ioney Goes, 11 Newsweek (October 
8, 1962), p. 40. 
69Ibid. 
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The public communication work of the technical public relations 
practitioner is basically the same as his colleagues in non-technical fields. 
But there are some differences in the work and in the qualifications desired. 
William C. Tracey, Manager, Corporate Comfuunications, Systema 
Development Corporation, cites his steff quellfjcation as one of th<; curl'€nt 
trends in technical publiC' rela:~ions. Nine of his ten professionals have 
at least a bachelor's degrEq five have master's degrees; and one a doctorate. 
The remaining one, the art director, is a graduate of a highly accredited 
art school. In addition, three of the staff secretaries are university 
graduates and one has a master's degree. Previous training of the professional 
steff Includes: five technical writers; a tEchnical artist; a technicvl 
editor; two secondary school teachers; and a military information officer.'/0 
The Educetion level and previous experience of this staff are 
probably exceptional at present. But this is the trend. As Tracey points 
out, 11 It js altogether likely that only those with such disciplined ex-
peri;en-ce at hend to drm~ upon 1.-Jill be able to speak easily with ILembers of 
71 the scientific prcRs." He might have added that this experience is also 
valuable in working with the technically oriented management staff and with 
the scientists and technicians of the organization. 
Here again we are faced with a problem similar to that of the mass 
media representatives assigned to cover science. What kind of education 
and training is needed to become an effective technical public relations 
practitioner? And again, there are many variables involved. Perhaps the 
70william C. Tracey, "Trends :t4n Technical Public Relations," 4th 
Annual Institute In Technical and Industrial Communications, 1961 Proceedings, 
Colorado State University, July 10-14, p. 89. 
71Ibid., p. 91 
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best approach would be to survey the practitioners to find out what their 
work involved and what they thought would be the best background for it. 
However, the result would probably be similar to the surveys of science 
writers which have not produced the information desired. There would be 
those who recommend highly specialized training in science and those who 
would stress communication skills. A reasonable combination of both plus 
some inveterate personal characteristics might be as specific as one could 
get at this time. 
In a typical day's work at Air Force Systems Comlliand Headquarters, 
a public information officer might: 
1. Receive queries from news media representatives who have 
varying degrees of scientific knowledge. A general reporter with little 
background or experience in science writing might be seeking an off-beat 
human interest item relating to a technological event; or he may be trying 
to explain the event's significance to a particular community or trade. 
L. seasoned science writer might call with some highly technical questions 
obout the clevcloprr.ent and potential uses of the lazcr. '.L'he information 
officer is usually able to answer most of the· queries frorr. the lay press. 
For the others, he must recognize his knowledge limitations and steer the 
reporter to the individual scientist or technician who can help him. In 
this respect, it might be dangerous for the information specialist to have 
gained more tha.n a superficial knowledge of a particular scientific field. 
He might favor this field at the expense of others; he probably could not 
remain current enough in it to answer highly technical questions; besides the 
reporter would much rather talk to the scientist than to the public relations 
man. Some public relations offices have a special switchboard arrangement 
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'Which ena.bles the information specialist to hook up a conference 'With the 
appropriate scientists and technicians for the inquiring reporter. 
2. Assist scientists or engineers in preparing technical 
papers and articles for professional publications; or assist in the prepara-
tion of highly technical material for popular consumption. Here is 'Where the 
information specialist's communication skill is the most valuable contribu-
tion he can bring to a research and development organization. And, in providing 
this assistance, he is continually increasing his o'Wn kno"Wledge of science 
and technology. His office may be the only place the organization's 
scientists and technicians can go for help with their corr~unications problems. 
J. Plan for media coverage of a meeting of scientists and 
engineers. This involves going over the material to be presented at the 
meeting 'With the participants so that both scientific and non-technical 
media can be alerted for possible coverage. Here the information specialist 
contributes his kno'Wledge of publics end the media which serve them. Also, 
he is in a good position to evaluate the probable impact of certain informa-
tion on various non-scientist publics as related to his oreanization 1 s 
policies and objectives. The scientists must advise him of the potential 
value of their presentations to the scientific community. 
An interesting incident in this regard 'Was reported by a University of 
Illinois information specialist. One of the school's scientists stopped 
by to thank him for the story he had written and released about the n"an's 
paper 'Which had been presented at a recent American Assoication for the 
Advancement of Science meeting. The scientist told him that no one paid 
much attention to the paper at the meeting, but since it had been released 
by the public relations office, he had received letters and requests from 
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all over the country.72 
4. Prepare news releases to be issued in conjunction with a 
wide range of research and development activities ranging from a space probe 
to the development of an sutomatic Russian-English translation machine. 
These releases are almost always written for popular consumption which re-
quires translating technical language into ley terms. However, to be of 
service to the wide range of popular and technical media, the information 
specialist will attach as much technical information as possible to the 
story in the form of sidebars. This practice also helps with the problem 
of one release being of interest to several different editorial departments 
of a large newspaper (mentioned in the previous section); and it helps 
those publications with very narrow interests to decide if there is anything 
in a story worthwhile for them. 
A favorite complaint of editors and reporters about public relations 
is the vast amount of material produced and distributed. Admittedly, more 
of an effort should be made by practitioners to send only that material 
which through experience they know might be useful to certain media. How-
ever, in my experience as a military information officer, I have never 
. J' 
received a request from a newsman to be taken off the mailing list. And 
we had to survey the list annually. On the contrary, at Systems Command 
the mailing list steadily increased at the request of newsmen. In this 
regard, Tracey cow.mented, 11 It would be interesting to conjecture just how 
large, costly, and unwieldy most news-gathering organizations would have to 
72Arthur R. Wildinger, "All In A Day's Work," NASW Newsletter, 
Vol. 10, No. 3 (September, 1962), p. 27. 
become without the steady inputs of industry-organized communications 
efforts,n73 
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At Systems Command, we experimented with a new format in an effort 
to cut down on the volume of paper newsmen received. The "information 
reportn was conceived to replace the traditional narrative news release. 
Verbage was cut to the absolute minimum. Only facts considered useful to 
a reporter writing the story were included, Preparation of an information 
report often took longer than writing a normal release would have taken •. -, 
The response from the larger media to the new format was 100 per cent favor-
able. However, this was challenged by the complaints of the smaller media. 
with staffs too limited to write stories from the raw material. The trade 
media also complained about missing the lengthy sidebars. This left us 
with the choice of either preparing two formats for every story, or re-
turning to the standard release format. Office staff limitations forced us 
to abandon the idea. (See Appendix D for a sample information report format.) 
5. Assist contractor public relations personm; 1. The Systems 
Command monitors some 60,000 research, development and procurement contracts. 
Some of the major ones may be subcontracted to es many as 120 other coDpanies 
and organizations. The number of news releases, technical papers and other 
public communication materials generated by such a vast complex is consider-
able. Much of this material must be reviewed for security and accuracy 
prior to public release, a job n10ni to red by the information office. During 
1961, the office at Headquarters processed 1,521 speeches, papers, releases, 
advertisements, etc. This number increased to 2,378 in 1962. 
73Tracey, op. cit., p. 91. 
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While it would be helpful for a technical public relations man to 
have a degree in science, it is not essential to do an efficient job in 
performing the duties outlined above. In any case, it would not be wise for 
him to sacrifice education and training in the communications skills in 
order to gain the science background. Ideally, the technical public rela-
tions practitioner would have a degree in science 'vlith some research ex-
perience; he would have an a.dvanced degree in public relations and communica-
tions with some writing experience--both technical and non-technical; and 
he would have some training in management and administration--particularly 
public administration. Practically, the only item in this ideal that 
cannot be compromised is the conununica.tion skill. All of the others will 
be present in other departments of most research and development organizations. 
The public relations specialist is expected to fill a special gap in the 
management team. And that gap calls for public coiT~iunications skill. 
A diversified link.--Technical public relations practice forms the 
most diversified link in the mass communication chain between science and 
the public. The responsible practitioner is in a unique position to help 
strengthen the other links a.nd to facilitate their cohesiveness. 
He is accustomed to working out complicated communication problems 
involving many diverse and elusive publics. In planning con~unication 
strategies he devotes much effort to identifying his target publics and 
learning as much as possible about them. 
These strategies must state the specific attitudes 
and ultimate actions wanted; they must consider 
the specific audiences to be reached; they must 
consider the selective perceptions, the motivations, 
and previous attitudes of these people; they must 
choose the most effective and efficient media to 
reach them. The strategy, in summary, represents 
ell of the thinking that precedes and accompanies 
that part of public communications which is visible: 
the news releases, speeches, open houses, and 
publications.74 
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It is a reasonable assumption that some of the present gaps in the 
published research concerning the conununication of science and the attitudes 
of publics toward it might be filled by work already done by and for public 
relations practitioners. A way should be found to tap and to organize this 
potential. 
-·~ 
The technical public relations practitioner is in a good :P~QUililOn 
to help make the scientists and technicians of his organization better ~blic 
corr~unicators. In many research end development organizations his office 
is the only place these specialists can go for help with their corr~unications 
problems. As he provides this help, he can encourage those who have the -
talent end inclination to do more semi-popular end popular writing; and he 
can help them place their material in appropriate media. 
Public relations offices also help the busy scientist end manager 
keEp abreast of both technical and general news. For example, the Borden 
Company's public relations department compiles a daily news swrrr~ary gleaned 
from two business papers and New York's seven dailies. Twice each week the 
department compiles a business-magazine supplement, which covers some thirty-
five magazines of company-wide interest. (About 135 professional and technical 
publications are received regularly by the department.) The summaries, after 
74otto Lerbinger, Chairman, Division of Public Relations, Boston 
University, "Professional Formation of the Public Relations Expert," paper 
written for the III Inter-American Conference of Public Relations, Santiago, 
Chile, October, 1962. 
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they have been circulated, are kept on file for ninety days.75 Practices 
such as this make organization staffs better communicators by given them 
a better perspective for their work; and thus, a better source of news for 
the mass media. 
The technical public relations practitioner can help the science 
reporter by alerting him to potential stories and by making arrangements for 
him to interview the scientists and technicians involved in the stories. A 
reporter covering a space launch or a large scientific meeting, for instance, 
would waste much valuable time ferreting out the information he needs or 
trying to set up interviews with various participants. Indeed, he may not 
know of the event if a public relations practitioner does not alert him. 
Frank Carey, Associated Press science writer, missed American-style public 
relations when he covered the Eighth International Cancer Congress in Moscow. 
He said, "There were some nice friendly Russians on the staff running the 
newsroom, but they didn't seem to know much about press needs ••• n76 
In 1962, The National Association of Science Writers published a 
handbook describing techniques for channeling news to science writers, 
especially during scientific meetings. The publication advises: 
It is the science writer's duty to present 
accurate and interesting reports qf: all these 
proceedings. 
But how well he or she can succeed frequently 
depends upon the cooperation of the scientific 
75tetter from Stephen E. Korsen, Assistant Director of Public Relations, 
The Borden Company, June 15, 1962, to Blane K. McKee, op. cit., p. 46. 
76Frank Carey, 11 Chemeotherapy and Caviar," National Association of 
Science Writers Newsletter, op. cit., p. 46. 
society, its officers and members, and pa.rticular ly 
its officials in charge of press arrangements.77 
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During the first two months following the announcement of the publication, 
4,000 copies of the book were sold. T~.key man behind the project was 
one of the association's associate members, Eugene H. Kone, Director of 
Public Relations for the American Institute of Physics. 
Perhaps even more important than helping the veteran science writer, 
the technical public relations practitioner can assist the novice or general 
reporter assigned to cover science only occasionally. Without this help 
and guidance, the sometimes science reporter can easily become lost in 
technical jargon or in the maze of presentations at a scientific meeting. 
This forces him to fall back on his basic journalistic training which may 
produce copy describing everything but the science information presented at 
the meeting. Although veteran science writers sometimes try to help their 
lay colleagues, they are usually too busy with their own work. And they are 
apt to become impatient with the laymen who consume much valuable time at 
press briefings asking "stupid" questions. It would be interesting to know 
how many good science stories have been written by general reporters aided 
by public relations ~ractitioners.78 
. i 
The media, in spite of their complaints about receiving too much 
ma.terial from public relations practitioners, frequently benefit directly 
77National Association of Science Writers, A Handbook For Press 
Arrangements At Scientific Meetings (New York: NASW, 1962), pp. 1-2. 
78Joseph H. Kuney, 11 The Role of Public Relations In Science News 
Reporting," (Unpublished Master's thesis, Journalism, The American University, 
1962). See the last two chapters for examples of how the American Chemical 
Society information staff has aided newsmen; also contains some statistics 
on the amount of news coverage the Society's meetings receive. 
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from ne\o/S releases they receive. The smaller media especially would have 
even less coverage if research and development organizations did not send 
them useable material. Dr. Brown, after reviewing a compilation of news 
clippings collected over several years by the Boulder Laboratories, observed: 
The reporting of our work has come from releases 
by our own information office, from reporters 
talking to our individual staff members, from 
reporters attending various conferences sponsored 
by the Laboratories, and occasionally from a 
report which has appeared in the technica.l 
literature. 
It would appear that smaller ne\orspapers depend 
quite a bit on our own releases and usually print 
them without much change.79 
An enterprising man in Washington, D.C., created a "press service" 
simply by redistributing releases issued by the many information offices 
located in the a.rea. Small media throughout the country subscribe. He 
requested 125 copies of each release issued by Systems Command Headquarters. 
If he didn't get that many copies, he said he would have to go around town 
to other central release points and collect all of the copies deposited at 
each, thereby depriving reporters of their copies. 
The technical public relations practitioner can help the media, 
reporters, scientists and the publics by serving as a catalyst in the mass 
communication chain. He may not be the most important link in the chain, 
but he does have a potential tha.t is unique, and one that can become in-
creasingly effective if recognized and used properly. As stated by Odom 
Fanning: 
79Frederick W. Brown, "Proceedings of the Rocky Mountain-Plains 
States Science News Writing Seminar, 1960, 11 op. cit., p. 13. 
Today's breakdown in communication between the 
scientist and the public can be repaired only 
through the whole-hearted cooperation of the 
scientist, the press and the public, As the 
forte of the public relations practitioner is 
both communications and cooperation, he plays, 
in this age of science, the role of a communi-
cations catalyst. It could be a role as important 
as that of the scientist or the press.80 
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But the public relations practitioner is not a true catalyst, which 
is normally recovered unchanged after a reaction, for his activities in the 
communication chain affect him also. He learns more about science, the 
press, and the public; a.nd perhaps, in the process, he may emerge as a more 
socially responsible element of society than some currently believe him to 
be. 
80odom Fanning, 11 The Role of Public Relations in Communicating 
Science," Public Relations Journal, Vol. XV, No. 11 (November, 1955), p. 39. 
CHAPTER III 
SONE PROGRAMS DESIGNED TO INPRO VE 
THE MASS COMMUNICATION CP~IN 
In the preceding chapter the salient links in the mass communication 
chain between science and the public were identified and some of the problems 
affecting each were discussed. The available research indicates that the 
chain must be improved and expanded to help the non-scientist public gain 
e better understanding and appreciation of science. As Schramm stated in 
his memorandum for the American Association for the Adva.ncement of Science: 
11 If the competence of the mass media for handling science inforlll8tion could 
be increased by 20 per cent, then we could confidently expect the level of 
science understanding in.the public to be increased by 20 per cent."1 
With this direction, an ever increasing number of organizations 
and individuals are conceiving, sponsoring and directing projects to improve 
the links of the chain and to make them more compatible. Much of the effort 
has been financially supported by the National Science Foundation through 
grants to educational institutions and scientific organizations. ·~he 
Foundation provided almost $1 million for public understanding of science 
projects during the fiscal years 1960-1962. (See Table 1, grant SUirJnary.) 
Most of the projects undertaken thus far have been aimed at increas-
ing the quantity and quality of science it~ormation (any end all science 
lschrarmn, "Science and the Public Hind," op. cit., p. 19. 
1' A.J:SL,t!; .L • 
SU1'4lv1ARY OF NATIONAL SCIENCE FOUNDATION GR&~TS 
FY 1960 FY 1961 FY 1962 
Amount -granted $271,280 $350,315 $317,182 
Number of grants 13 13 10 
Grant categories: 
Seminars and Workshops 11 9 7 
Adult education 2 2 -
Educational TV - 1 1 
Commerical TV 
- - 1 
History of sci. - - 1 
Math. stu~y - 1 -
---- ----·- ---- - -














information) in the mass media (primarily the printed media). The most 
popular type of project has been the seminar-workshop designed to cree,te 
better rapport between scientists and newsmen and to provide a better 
grounding in various areas of science for the media representatives. 
Science Writer Seminar-Workshops 
The National Science Foundation supported twenty-seven scientist-
newsmen conferences and workshops as of July, 1962. Colorado State 
University, In association with The Denver Post and the Boulder Laboratories 
of the National Bureau of Standards, has directed two of these. The stated 
objectives for second of the two are typical of this type of effort. They 
were to better public understanding of science by: 
1. presenting to participants authoritative 
information on the latest development end trends 
in scieritfr.fc research, 
2. exploring the avenues best-suited to the 
science reporter to secure news, 
3. discussing the best techniques for pre-
senting science news to the public, 
4. discussing the role of the scientist, 
research administrator, science reporter, editor, 
and publisher in bringing about a better 
understanding of science.2 
The University sent applications for the seminar to 500 media 
representatives. From the thirty-five who responded, twenty-five newspaper 
and television writers and freelancers were selected. (The Foundation grants 
usually provide for the travel and subsistence expenses of the newsmen.) 
In addition to the newsmen selected, more than thirty-five scientists, 
2colorado State University, "Report, Second Rocky Mountain-Plains 
States Science News Writing Seminar," op. cit., pp. 1-2. 
92 
research administrators, editors and educators took part in the conference. 
The four-day program was arranged to permit a maximum amount of free inter-
change among all participants. 
Presentations and discussions were supplemented with a tour of the 
research facilities at the Rocky Mountain Hydraulics Laboratory where 
scientists in charge were on hand to explain the work. Tours like this 
provide background in a special field of science for the newsmen as well as 
potential story material for those writers whose editors expect them to file 
copy while in attendance. 
Seminars and conferences of this type have helped to create a better 
mutual understanding between the scientists and newsmen ~o attend by exposing 
them to each other's philosophies and problems. This leads to a better 
definition of the specific barriers to getting more good science information 
published in the mass media. Editors who attend may become more aware of 
the need to provide space for science news. Scientists are encouraged to 
become better public communicators, or at lea.st become more receptive to 
working with newsmen. 
But there are some limitations and problems involved in these pro-
grams. The seminars are usue.lly regional in nature although applications 
may be solicited from media throughout the country. To be effective, only 
limited numbers can be accommodated. There are many fields of science 
developing at rapid rates, and many media representatives who should attend. 
Limited funds do not allow for program continuity on a regular basis. Editors 
are sometimes reluctant to send reporters to conferences which do not pro-
duce hard news. Only part of the total problem, that of the ffiechanics of 
getting science news into the mass media, can be covered until more research 
93 
becomes available on audience interest in and current understanding of 
science--as well as more basic research on the most effective techniques 
for communicating science to various publics. It is difficult to measure 
the effectiveness of these meetines in relation to other projects and 
influences. Occasionally, tangible results like the Minneapolis Tribune 
series appear. The Tribune was a co-sponsor of one of these serninars in 
1960. 
The second Colorado State University conference produced the 
following recommendations: 
1. Opportunities should be provided for the science 
reporter to participate directly in scientific 
research. 
2. Opportunities should be provided for the 
scientist to become familiar with the operation 
of the mass media and its operational problems. 
3. Greater opportunities should be provided for 
the science reporter in the form of courses, 
symposia, and meetings to broaden his background 
in science. 
4. Symposia and seminar programs similar to the 
Science News Writing Seminar should be structured 
for city news editors, copy editors, managing 
editors and editors and publishers, respectively. 
5. Research should be conducted for development 
of new science writing techniques (as for example 
the Quick Reader Comprehension Technique developed 
for the West Coast Navy Laboratories) for developing 
new and better methods of presenting information 
more quickly and comprehensively. 
6. Regional or State meetings and symposia should 
be organized which bring together science writers, 
editors, etc. together with scientists to discuss 
results and new advances of science and technology. 
7. University programs in communications should be 
researched and developed which would prepare the 
scientist to become a more effective communicator. 
8. Science 11 beats" on college newspapers should 
be developed. 
9. High school journalism days to acquaint 
students with the challenge and importance of 
science news writing should be sponsored. 
10. Universities and research organizations should 
develop and disseminate a list of experts in various 
scientific fields whom news medial might use as 
resource persons. 
11. Texts and reference books should be developed 
and written that would aid in broadening the 
science background of science writers. 
12. Special seminars and other types of programs 
to meet the special problems of the small town 
daily and weekly are needed.3 
94 
Some action has been or is being taken on many of these recommendations 
which are similar to others made as a result of other similar seminars. 
The American Institute of Physics has been directing a series of seminars 
and workshops designed to acquaint reporters with selected areas in physics 
which are emerging rapidly and which might produce future news items. 
In arranging the seminars, distinguished authorities in the various 
fields of physics are selected not just for their eminence but for their 
ability to communicate complex ideas in simple, understandable terms. The 
Institute's public relations staff helps the scientists block out the areas 
for discussion in orderly sequence, usually starting with an introduction 
and historical approach and progressing to more difficult areas. Visual 
aids are used whenever possible and glossaries, when available, are 
distributed prior to the seminars. The purpose is not to provide news, even 
though some stories have been written directly from the presentations, but 
3 Ibid • , pp. 23-24. 
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rather to provide information and background useful in reporting future 
news events. 
Eugene H. Kone, Public Relations Director for the Institute, lists 
two important trends emerging from the seminars: 
1. There is an increasing concern by writers to 
develop their own self education: and 
2. A cooperative movement is starting among the 
seiE.ntttic societies to join in the presentation 
of various are:as of science to the science writers.4 
While these seminars and workshops are beneficial in bringing 
together scientists and newsmen, and in helping to provide a. better science 
background for reporters already working in the field, the problem of 
educating and training future science writers still persists. 
Education and Training of Science Writers 
With the aid of a National Science Foundation grant in 1961, Science 
Service conducted a conference on the role of schools of journalism in the 
professional training of science writers. Prior to the conference, Science 
Service conducted a. survey of journalism shcools which indicated that 14 
of 76 universities and colleges who responded have concentrated curricula 
in science or technical writing, and 5 others have special courses or 
science requirements for students of journalism. (See Appendix C for list.) 
Twelve colleges give science writing courses in their journalism 
departments and 8 others have technical writing courses in other departments. 
Degrees of Bachelor of Arts, Bachelor of Science, or Bachelor of Journalism 
in journalism are offered by 30.3 per cent of the schools, while Master of 
4Eugene H. Kone, "How to Improve Public Understanding of Science, n 
Public Relations Journal, Vol. XVIII, No. 7 {July, 1962), p. 13. 
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Arts and v~ster of Science degrees are available at only 7. Out of 6,le6 
students in the schools of journalism, 318 were specifically trained in 
science or technical writing. It is believed that less than half of those 
with technical writing training will go to work for popular mass media. 
Twenty of the colleges reported a total of 576 science writing graduates 
since 1955. 
One-fourth of the colleges had conducted science writing seminars, 
several under grants from the National Science Foundation, and more than 
half of these were primarily for newspaper reporters or included them.5 
The conference participants--journalism school deans, scientists, 
and science writers--could not agree on a best curriculum for the education 
of science writers or on a best training program for them. Among the 
resolutions adopted at the meeting were: 
1. That the National Science Foundation provide funds for 
scholarships and fellowships for science writing education a.nd training on 
a graduate level; also funds for more conferences of journalism educators, 
scientists, and science writers to evaluate the character and role of 
journalism schools in the training of science writers. 
2. That more on-the-job training programs for reporters be 
developed. 
3. That funds be sought for the preparation and distribution 
of a folder describing opportunities in science writing. 
4. That schools and departments of journalism extend their 
facilities to practicing or aspiring science writers through seminars, 
5science Service Conference Report, op. cit. 
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conferences, and even through the development of informal contacts. 
5. That schools exchange information on the progress of the 
development of tests to identify students with science writing potentia1.6 
Two general concepts concerning the education and training of science 
writers emerged at the conference. One favored a comprehensive education 
plan beginning in undergraduate school with an interdisciplinary curriculum 
including generous amounts of both science and communication arts courses; 
this to be followed by additional training in scientific research and 
science news writing. The other concept favored catering to the individual 
needs of each student and beginning preferably at the graduate level, with 
little alteration of the undergraduate curriculum. 
Colorado State University, under the direction of Dr. Herman M. 
Weisman, appears to be working toward the former concept, which had the 
minority of proponents at the conference. Columbia University-s Advanced 
Science Writing Program, directed by Professor John Foster, is an example 
of the latter concept. 
Supported by grants from the Alfred P. Sloan and Rockefeller 
Foundations, the Columbia program is restricted to college graduates with 
good academic records and at least three yea.rs of active staff or freelance 
mass media writing, industrial technical writing, or scientific research 
and writing background. Each fellow's time and study is worked out on an 
individual basis. More experienced journalists devote the majority of their 
time to science studies, while the person with purely technical writing or 
research experience spends more time sharpening his reporting and writing 
6~. 
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technique s • 
Thirty-one individuals had completed the Columbia program by the 
end of 1962. The science information output of these included: some fifty 
magazine articles done on a freelance basis plus hundreds done by those who 
became regular staff members of magazines; about twenty encyclopedia 
articles; two network television programs; twenty-two books published. 
Eleven of those who completed the program are working on newspapers, 
nine on magazines, seven in information work; two are freelancing, one is 
in network radio-tele·vision, and one is in public affairs--administrative 
work in a scientific agency. It is interesting to note that nine of them 
had to seek new employment after completing the program because their former 
media employers were not prepared to use them exclusively in their new 
specialty.? This indicates that much remains to be done in convincing 
media editors and other information controllers that science news is im-
portent to their audiences. 
This problem, along with science writer training programs and other 
projects, is receiving the attention of a non-profit corporation formed in 
1959. The Council for the Advancement of Science Writing was organized as 
a result of a conference of the National Association of Science Writers 
which decided there was an urgent need to improve the quantity and quality 
of science reporting in the mass media. The goal of the Council is to bring 
about deeper understanding of science by improving and increasing mass media 
coverage. 
Some methods used to accomplish this goal are to: assist in the 
?tetter from Professor John Foster, Director of Advanced Programs, 
Columbia University Graduate School of Journalism, December 28, 1962 • 
• 
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development of training programs in the field of science journalism; 
stimulate and essist in the development of seminars for editors, broadcasting 
producers end directors, end management personnel of other mass medial pro-
pose and assist in research eimed at understanding science audiences, 
communications in science and the techniques of science reporting; accumulate 
and exchange information on science journalism research.8 
The Council has begun action on some of the problems and recorr.ilnenda-
tions generated by the seminars end workshops. In cooperation \·:ith the 
American Institute for Biological Sciences, a meeting was arranged for 
twenty scientists and a like number of managing editors as p8rt of the effort 
to make information managers more receptive to the presentation of scjence 
news. A similar project is being directed at magazine editors and publishers. 
The Council is also attempting to reach further into the newspaper organi-
zation to influence telegraph and news editors. 
In the area of science writer training, the Council received a grant 
from the Carnegie Corporation of New York to finance an on-the-job- training 
program for general assignment reporters of moderate size newspapers. 
Selected newsmen, with the approval of their editors, will attend two national 
scientific and medical conferences a year. An experienced science writer 
will take the trainee under his wing during the meetings, arrange for a tour 
of a research facility and hold seminars in science writing problems. In 
addition, each trainee will be given a reference library, subscriptions to 
scientific and medical journals and be placed on the mailing list to receive 
news releases on science and medicine. The three-year program provides for 
Bsummary by the Council for the Advancement of Science Writing, 
prepared for the Science Service Conference, op. cit. 
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twenty trainees the first year and thirty for each of the last two years.9 
For the experienced science writer, the Council arranges seminars 
to cover rapidly advancing areas in the physical, biological a.nd social 
sciences. The Avalon Foundation provided funds for the first such conference 
which will be held in 1963. The Council hopes to make this an annual project. 
It is also active in arranging for science writers to do actual research in 
laboratories throughout the country. About twelve institutions have agreed 
to cooperate by accomodating a writer for a month or six weeks during the 
summer of 1963.10 
At least one educational institution is working on summer courses 
designed for specializing reporters. The University of Southern California 
submitted a proposal to the Aviation/Space Writers Association for an 
eleven-day course to provide writers with the basic knowledge and under-
standing of the sciences and technologies that are fundamental to aerospace 
operations. Cost per student would be about $300 depending on the number 
who enrolled.ll 
While increasing attention is being given to the education and 
training of mass media science writers, some other projects designed to 
improve different elements of the communication chain are beginning to 
appear. Most are experimental in nature and some are designed to reach 
the public directly with provisions for feedback. 
p. 8. 
9understanding, Winter, 1962-63, p.2. 
10Ibid. 
llAviation/Space Writers Newsletter, Vol. 24, No. 8 (October, 1962), 
Other Projects and Programs 
The National Science Foundation has provided funds for some projects 
designed to reach the public directly. Three grants have been made for the 
planning of television program series, two for educational television and 
one for commercial broadcast. One of the educational television projects 
is an element of a three-part adult education program on the issues and 
problems of modern science. The program uses study-discussion, a book and 
the television series which is entitled "Exploring the liniverse. 11 It was 
initiated by the American Foundation for Continuing Education and produced 
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in collaboration with the National Educational Television and Radio Center, 
and the McGraw-Hill Book Company. The program elements may be used separately 
or together. 
The Foundation has also approved a proposal by the American Institute 
of Physics to experiment with a new public information service which will 
test the feasibility of translating newsworthy articles in technical 
journals into lay language for use by science news writers. 
Foundation funds will help develop the United States Science Exhibit 
at the Seattle World's Fair into a regional science center for schools and 
the community at large. l1oney was also provided for a study to determine 
the effectiveness of the various exhibits while the fair was in operation. 
Teaching machine type interviews were conducted to determine the influence 
of various exhibit techniques on public information learning and attitude 
formation. 
Private foundations and organizations are beginning to show more 
interest in improving the public communication of science also. Some are 
providing grants for programs like the Columbia University science writing 
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program, on-the-job training of science writers, science lectures for 
students and adults, scholarships for science teachers and other programs. 
Industrial and government research and development organizations are co-
operating in student science fairs, science writing award programs, tours 
and briefings for newsmen, and open houses for the general public. 
But what has been the effect of this entire program on the ta.rget 
publics? Which of the projects has been the most productive? Which of 
the non-scientist publics has benefited most? Which needs more attention? 
Has the effort contributed to an imbalance of attention to the salient public 
issues of the day? Are the mass media being used as effectively as they 
n.ight in conjunction with other forms of mass communication? Are we expecting 
them to do too much? Has the limited available research started some efforts 
that may be harmful instead of helpful in creating public interest in science? 
These are some of the questions for which there are no answers as 
yet. And far too little new research is being conducted to find answers. 
A requirement is also developing for better coordination of the many projects 
and experiments that are being directed by many widely dispersed organiza-
tions with varied interests. 
The direction for future progress and more effective work seems to 
be toward local area or regional approaches. A good start has been made 
on the national level and should be continued, but the variables involved 
and the lack of research make a local approach more feasible. 
CHAPTER IV 
TOWARD A LOCAL APPROACH 
Are We on the Wrong Tra.ck? 
Science and technology are certainly powerful and pervasive forces 
in society today. In Chapter I we have noted that exploding technology has 
caused end is causing tl'ansformations in the lives of many people and 
alterations in their relationships with one another. International, national 
and local affairs have been affected by science and its potential uses for 
constructive and destructive purposes. MBny communities have changed 
socially, economically and physically. 
But the influence of science in private and public affairs has also 
affected science itself. Never before has science received the financial 
support and popular attention currently afforded it. However, this monetary 
backing and focused attention has caused confusion about the place and role 
of the scientist in our social order. And the scientific community is con-
cerned about its social status, particularly about the value judgments 
placed on its work. 
There is much discussion about a cultural lag, a gap in understanding 
between the scientist and non-scientist. Some scientists wish that some 
speedy miraculous process might be devised to increase the capacity and 
the desire of the vast non-scientist public to understand science devoid of 
its applications to human affairs. Many want a.n informed public to take 
advantage of the fruits of their work, and to leave them to the work itself 
10.3 
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unencumbered by responsibility for its use in society. 
But there is no such miraculous process. Besides, there is no 
assurance that deeper public understanding of science will automatically 
place science in a proper, rational perspective in the minds of the people. 
So the scientist finds himself held accountable for the application of his 
work by some elements of society; and he is sought to fill positions of 
leadership because many believe that only he can sort out the complexities 
of his endeavor. 
The non-scientist public might want to have fa.i th in the scientist 1 s 
sense of social responsibility and leave this mysterious force to him. 
This would be the easiest course to follow. But the public cannot help 
being suspicious of any element of society which becomes so powerful and 
mysterious. So va.lue judgments of the scientist 1 s work will be made whether 
or not the public understands science or even realizes that science is 
behind many of the rapid sociological changes. And some will seek a way to 
control this force. 
The dilemma is not simply a matter of the lack of public understand-
ing of science. 1'4s.ny concerned with the problem seem to believe that if 
this improved understanding is achieved people will naturally take a more 
active part in deciding the future course of democracy. But awareness and 
understanding do not a.lways produce action--espeically rational action. 
However, awareness and understanding are prerequisites for rational action. 
in the public interest, and this is the basis for the effort to improve 
public understanding of science. 
We have noted that one scientific organization said the question 
was not one of whether or not the public liked science, but what the public 
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wanted to do about science. This observation could be a detriment to the 
effort to improve public understanding science. Liking or disliking 
science could open or close the door to seeking deeper understanding. ln 
the brief review of some of the available research in Chapter II, we noted 
that a hostile public attitude toward science or scientists does not seem 
to exist to any great extent. On the contrary, the majority of the public 
seems to have great respect for the scientific conununity, and more informs-
tion about scientific achievements is desired--at least in those areas 
that affect the individual directly such as health a.nd safety research. 
The high rating of the scientist on occupational scales used in the 
surveys is encouraging to those campaigning to recruit and train more 
scientists. And there has been no organized revolt on the part of the 
public against the enormously high federal expenditures for research and 
development. But there is some concern that public support, or at least 
the lack of hostility, may not continue. As Dr. Fest warns: 
Currently, the belief in end support for science is 
relatively strong. This is appropriate, but I suggest 
the support derives from ~~ fear and economic 
materialism. These are powerful forces and will 
undoubtedly continue to be operative, but as the 
scientist is dedicated to objectivity and reason, 
so it seems that his ultimate support and achievement 
might be enhanced if the public trust were based 
upon deeper and broader understanding of his work.l 
Very little research has been done to determine the basis of public 
-~~'~"'*' j ~( 
attitudes leading to support, apathy, or hostility toward science. A 
survey conducted in the Greeter Boston area by New England Consultants, 
Incorporated, reveals some interesting information about these attitudes. 
lFest, op. cit., p. 97. 
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Dr. Otto Lerbinger, analyzing the results of the survey done for the Esso 
Research and Engineering Company, suggests that good or bad attitudes 
toward science and the extent to which people rebel may depend on the way 
they think about the science in a given context. He cites three main cate-
gories (attitude syndromes) that seem to be used: 11 (1) science as an 
interpreter and developer of nature, (2) science as control over nature, 
and (3) science as control over man. 11 2 
There does not seem to be a problem of negative attitudes in the 
first category, according to Dr. Lerbinger. Science makes the fruits of 
nature available to man; it does not conflict with religion; and it is the 
servant of man. However, attitudes become mixed in the second category 
where science is seen as a control over nature. Some people see this as 
conflicting with religion; and some see it as a semantical extension of 
science, a reflection of nature, and as a way of receiving further benefits 
from nature; but man is still in control of the situation. The real problem 
arises in the third category where attitudes become almost entirely negative. 
Dr. Lerbinger analyzes the third category this way: 
Science does not act by itself, of course. Instead, 
it is an instrument which is used by some groups in 
society in order to accomplish certain purposes. There 
has been much discussion about a scientific elite con-
sisting of scientists themselves. According to the 
survey by the National Association of Science Writers, 
however, people tend to dissocia.te the scientist from 
the undesirable applications of science, 
What our survey suggests is that people are becoming 
increasingly aware that the name of science is being 
2otto Lerbinger, "Discordant Tones in the Public Attitudes Toward 
Science," unpublished article by the Chairman, Division of Public Relations, 
School of Public Relations and Corr~unications, Boston University, undated, 
p. 15. 
used by private groups. Sometimes the purpose is 
agreed with; other times, as with some distasteful 
ads, there is a feeling that science is being debased. 
People seem to be defending science end scientists 
from some of its applications. This is the main 
reason why the negative attitudes expressed by people 
must be labelled 11 latent11 • But when people begin to 
identify science directly with unwanted applications, 
there will be more cause for concern. This is most 
likely to happen in this third way of categorizing 
science, namely as an instrument of control over man.3 
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This study reinforces the concern about the trea.tment of science 
information in mass communications. It also provides more definitive 
direction for the channeling of the effort to improve public understanding 
of science through the use of the mass media. The most meaningful way 
that science can be correlated to other elements of society is in a local 
context. 
The premise thus far seems to be that more science news accurately 
reported in the mass media will increase public understanding of science 
which, in turn, will encourage support for further scientific endeavor, 
as well as encourage people to take advantage of the fruits of science 
already available. The first part of this theory is probably tenable; 
and, as noted in Chapter III, some effort is being concentrated on improving 
the links in the communication chain between science and the public. But 
when we consider what is expected from the public as a result of improved 
understanding, then the problem becomes more complex and difficult. Here 
is where we must examine more closely what the uses of science have meant 
to various segments of the non-scientist public; and here is where the 
local situation becomes importa.nt. 
3~, pp. 15-16. 
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We have been talking about the "general" non-scientist public, the 
n~ss of individuals with varied interests, intelligence levels and other 
variables spread across the nation. We have considered the mass media in 
this context also, serving this vast non-scientist public. We have lamented 
the lack of more extensive research that would help us understand this 
faceless public better so that better communication techniques might be 
devised. The problem has been approached on the national level and "1e have 
looked to the federal government to provide direction and money to help solve· 
it. 
The approach is natural. But has the effort been on the wrong 
track? The track is not wrong, but it has not extended far enough as yet. 
It has not reached the local stations where the passengers are congregated. 
Science has come to mean many different things to many people who 
seem to have only one thing in common: the belief that science is difficult 
to understand. And not understanding, or perhaps reluctant to try, or not 
having the opportunity to try, they are outsiders in this world of science. 
Our problem has been to do something about making them a part of this world 
by providing them the opportunity to understand science and by encouraging 
them to take advantage of the opportunity. 
While the problem in national in scope, many of the obstacles in 
the effort to improve public understanding of science through the mass media 
are rooted locally. And the attitudes of the non-scientist public are apt 
to be influenced most by the local effects of science and by the treatment 
of science information in the medial which serve local audiences. 
This does not mean that efforts on a national level should be abandoned. 
On the contrary, there is still much that can only be done on this level. 
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But more participation in local and regional areas is necessary if we are 
to progress much further. 
A Local Approach 
It is natural that the federal government should provide funds for 
research and other projects designed to aid the effort to improve public 
understanding of science throughout the nation. It is also natural that 
large priva.te foundations should do likewise. Traditionally, howeve~, it 
has been the practice of government to get work started on problems such as 
this; to do things that were not being done or could not be done by local 
government and local organizations. 
So it has been with the problem under study here. Th~ Nationa.l 
Science Foundation and large private foundations have been providing funds 
for the initial work. As noted in Chapter III, the various projects under-
taken thus far have produced recommendations.for additional work on the 
problems which have been identified. It is unlikely that federal funds will 
be available indefinitely for projects which repeat work already done; nor 
is it likely that such backing will be forthcoming to carry out work on a 
local level suggested by the meetings and conferences held thus far. They 
should not be. These funds should continue to be used, as in the past, for 
projects designed to provide new research and experimentation useful to all 
aread, organizations and individuals concerned with the problem. 
Some of these funds should be used to establish and maintain some 
type of office or organization at the national level to serve as a clearing 
house for information on all the work being done on the problem throughout 
the country. This would help eliminate duplication and identify gaps in 
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the total effort, The National Science Foundation, the Council for the 
Advancement of Science Writing, and The American Association for the 
Advancement of Science all are trying to do this now, but the task may 
become, if it has not already, too great for this type of arrangement. 
But it is the local level where we must turn now to improve public 
understanding of science through intelligent use of the mass communications 
media. In the area of formal education, for example, Dr. Wolfe points out 
tha.t: 11 The Senators 1 the admirals and the scientists can say anything they 
like about how to improve elementary and secondary education; little will 
happen until the local school boards and the local principals and teachers 
decide to introduce change. 114 This observation can also be made about all 
of the elements to the mass communication chain between science and the 
public. 
We have also noted the many variables present in the non-scientist 
publics; that science means many things to many people. We want them to 
feel that they belong to the world of science; we want to make science less 
abstract. To do this more attention must be given to the manner in which 
science is correlated with the values and goals of individuals, groups and 
communities, and to the institutional setting of science. As Dr. Lerbinger 
suggests: 
We cannot think of the public opinion of science 
without some reference to the social structure. 
Attitudes that are translated into behavior us;1.ally 
occur in some institutional context. We must·give 
serious thought, therefore, to the role played by 
the various organizations which are committed to 
science. 
4wolfe, op. cit., pp. 63-64. 
We must ask which institutional arrangements bring 
people together with science under the most mutua.lly 
beneficial conditions. We are talking not only about 
communication of science but the opportunity for 
people to have a voice in how science is used in 
society. The factory worker wants control of appli-
cation of technological inovation; the teacher wants 
a. voice in the use of "teaching machines" in the 
schools; communities want a voice in whether their 
water supply will be fluoridated, and so on.5 
The most meaningful contacts individuals have with science are 
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likely to occur in their local environment. We have noted that even the 
large geographic regions of the United States seem to vary in their enthusi-
asm for and their level of understanding of science, even when the educa-
tional factor is held constant. We know also that communities and regions 
vary as to the amount and types of scientific research and development 
activity carried out locally by governmental, educational and industrial 
organizations and institutions. 
These variables naturally affect the elements of the communication 
chain. The local media try to serve the needs and desires of their primary 
audiences. And, like the local school officials, the local editors and 
media managers will make the decision about science news coverage in their 
communities. 
The local science reporter is also affected by the local situation. 
Most of his reporting depends upon the s~urces available for coverage 
locally, and he must try to relate the news he obtains outside of his local 
erea to the interests of his home audience. It is true that this practice 
of seeking a local angle can lead to incomplete coverage or to distortion, 
5Lerbinger, op. cit., pp. 17-18. 
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but we must be mindful of the fact that our objective is to have people 
read and understand the news. A science reporter who does not build and 
maintain the following of his local audience will not only enjoy a short 
career but he will not contribute much to the understanding of science 
while he pursues it. 
We.tson Davis, looking to the future of science reporting, stated: 
Science in its greet accomplishments is international 
news of the first water. But there is plenty of 
science in local news, valuable to the community and 
the newspaper itself. The time will come when each 
newspaper will have a science writer just as it now 
has a sports ~ditor, a dramatic critic, a political 
writer, and o't'her specialists. The sphere of this 
local science editor is the science news of his own 
home town--what the engineers are doing, what dis-
coveries are made at the college, the activities of 
the nature hikers, the earnest experiments of science 
clubs in the high schools, how a group of amateurs 
is making a telescope, what the local medical society 
is doing, the work of the radio club, etc.6 
Good local coverage of scientific activity should ena.ble the reporter 
to relate science news of national importance to his local audience, as well 
as encourage them to think beyond the immediate local value of scientific 
discovery. Dr. Waterman expressed the importance of this correlation when 
he said: 
It is not difficult, for example, to get a farm group 
or State Legislature in one of the sou~n states 
enthusiastic about providing support for applied 
research on the growing of tobacco. It is, however, 
quite difficult to obtain support in the same areas 
for basic studies in physiology, genetics, bav:lltl"!!!log, 
and so on, even though these underlie effective work 
with tobacco and may, in fact, be of more long-term 
value to a tobacco farmer and the tobacco industry 
than applied projects.? 
6Davis, op. cit., p. 10. 
?Waterman, op. cit. 
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The problem of obtaining more reporters qualified to do this kind 
of work is rooted locally. We have noted recommendations for recruitment 
programs ~n high schools, and for the establishment of science news columns 
in school publications. Seminars on science reporting could be held at 
high school journalism conferences. These same techniques could be used 
on the college level, And science writing awards could be established at 
both levels. The program of the National Council for the Advancement of 
Science Writing to train science reporters by having them accompany pro-
fessionals could be used on a smaller scale locally. Local science writers 
could take selected journalism students on trips around the local area 
science beat. 
Much can be done locally also in providing training for professional 
newsmen covering science. We have noted the recommendation that research 
organizations provide opportunities for science writers to do some work on 
their own. This could be more easily done in a local area where mutually 
agreea.ble time schedules could be worked out instead of the writer having 
to spend several weeks completely away from his work. Courses like the one 
designed by the University of Southern California could be arranged on a 
more limited scale for local newsmen; the course content could provide 
orientation in fields most useful in covering local research and development. 
Local conferences and workshops for scientists and newsmen should 
be even more effective than those held on a national level. If media editors 
saw the local interest in science coverage through meetings such as this 
they might be more inclined to offer more space and time to science. Local 
reporters would also benefit by establishing contacts with the local science 
news sources. The scientist would also have a better opportunity to observe 
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the working press. While reporters are taken on tours of scientific 
facilities, it is doubtful that many scientists have toured a newspaper 
plant. This reverse orientation might encourage more to try their hand at 
popular writing. On a local basis, this might be a possible solution for 
the problem of the smaller media that cannot afford full time science 
reporters. In this regard, colleges and unviersities with journalism schools 
might consider exchanging science and communications arts students for two 
or three day orientation sessions during the school terms. 
The local technical public relations pra.ctitioner should be active 
in almost all of these projects. Unfortunately, participation by these 
specialists in the conferences and workshops held thus far has been very 
small, even though some of the projects were initiated and carried out by 
public relations practitioners. We have noted the key role played by these 
people in the communication chain, especially in the many instances where 
governrr.ent sponsored research and development work subject to security 
classification is being done. Even in the absence of such security oonea•e, 
siderations the role is a key one because there are so many areas of science 
to be covered that reporters cannot hope to provide balanced coverage without 
the assistance of reliable sources and contacts. The technical public 
relations practitioner should be developing a "science blotter" for the 
science reporter much the same as the police blotter is made available to 
the police reporter. 
The technical public relations practitioner can help the science 
reporter in other ways also. He can survey the employees of his organization 
to determine science readership interests in the local media and make this 
information available to the editors and publishers. He can also give the 
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reporter a boost by encouraging members of his organization to send compli-
mentary letters to the editors when a particularly good job is done on a 
science article--especially if that article does not have a direct relation 
to the company's primary area of interest. If the article does bear a 
relationship, the company may obtain permission to reprint it for distri-
bution to employees and stockholders. 
Some companies have established science writing awards. But most 
of these are on the national level and pertain only to professional writers. 
Why not establish similar awards for local and regional coverage7 These 
could be administered by state and regional newspaper associations. They 
might also have prizes for college and high school science writers. 
Research and development organizations have also been active in 
some areas in student science fairs. Many hold open house type programs 
for the general public which provide a good opportunity for the non-
scientist to meet the scientist on more personal basis. And personal contact 
is the most effective way to communicate and to achieve understanding. 
In this regard, the technical public relations practitioner can 
make his most effective contribution to the effort to improve public under-
standing of science by helping to "humanize" the scientist. He is in a 
unique position to arrange the institutional setting and context in which 
the public comes into contact with the scientists of his organization. He 
can encotirage the scientist to participate in many of the community relations 
projects generated by the public relations office. They include such things 
as speakers bureaus and local civic and social club activities. 
The scientist's participation could be either in his capacity as 
a specialist in some field of science or, preferably as an interested 
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citizen of the community. As one woman columnist commented on the public's 
reception for Astronaut L. Gordon Cooper: 11 They may not understand space, 
but they understand spa.cemen. 118 This observation is important in considering 
our task of making the non-scientist a part of the world of science. The 
key may very well be to do a better job of making the scientist a part of 
the non-scientist world. 
The public relations practitioner is in the best position to do this 
in his capacity as liaison between the two worlds. He is the only element 
of the communication chain that can concentrate on reaching special publics 
with tailored messages on a regular basis. The mass media try to carry 
messages from the scientist to the public while, at the same time, they carry 
messages they think the public ought to be sending to the scientist. But 
these channels of communication are very impersonal and diffuse; and they 
allow for very little feedback. The public relations specialist's job 
requires him to seek this feedback. He can tell his scientists what the 
public thinks of them and what the public expects in the way of social 
responsibility from these new leaders in modern society. In spite of e.ll 
the conferences and writing, it may be that comparatively few scientists 
are awe.re of their current status in society and what their obligations e.re. 
These then are just some of the things that could be done on the 
local level in working toward improving public understanding of science. 
But most local effort is spotty and sporadic with little coordination among 
the interested elements. Indeed, some of the elements show neither awareness 
of the problem or interest in it. There are many possible reasons for this. 
8Mary McGrory, The Boston Globe, V~y 22, 1963, p. 17 
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Le.ck of initiative end funds are usually the primary reasons for local apathy; 
the latter reason often is used as an excuse for the former. But I believe 
these obstacles can be overcome in most areas. 
, ·~•'" .• ,·~'fl'l~~ .,.,.;cit!~•· 
Boston Could Be A Model 
An interesting effect of the development of mass communications, 
increased specialization, social and physical mobility, and the interdepend-
ence of the elements of modern society is identified by Dr. Wolfe: 
••• men and women with higher education have come to 
be recognized as national rather than local assets. 
The highly trained physician, the research scientist, 
the perceptive and knowledgeable foreign correspondent, 
the historical scholar, belong to the nation rather 
than to the communities in which they live.9 
A good example of this effect is the Greater Boston area of 
Massachusetts. In the introduction to a special publication describing the 
research and development capabilities of the area, Dr. James R. Killian, Jr., 
wrote: 
The great universities and medical schools of New 
England have throughout this century received nation-
wide support in their leadership in serving the 
nation's educational needs. It is therefore useful 
to recall on occasion that the achievements of a society 
are in the sum of the achievements of its constituent 
parts and of conscious interplay of these parts. In 
particular regard to the U.S. economy and the tech-
nology on which it rests, various regions--New England 
not least among them--must be mindful always of the 
need to do its best in developing and concerting its 
physical and human resources with other regions for 
most effective application to the general welfare,lO 
9wolfe, op. cit,, p. 65. 
lOGreater Boston Chamber of Commerce, Greater Boston, Boston's 
directory of research and development capabilities, 1963-1964, p. 11. 
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The Greater Boston area with its impressive complex of educational 
institutions and researc»w..-..aevelopment industry has been producing 
national leaders in science, industry and government for many years. Yet, 
the integration of the complex in the area a.nd its identification with the 
area has been a problem. In spite of their interdependence, it has been 
difficult to rally them in any cooperative effort that would benefit them 
all and the community. This poor community integration could be the result 
partly of a public attitude that the complex belongs to the nation, not to 
the area. 
Local leaders decided to form an organization to help the area's 
loosely knit electronic firms, working with local universities, to obtain 
more government contracts without interfering with competitive enterprise 
between individual companies. 11 Some 300 firms were invited to join the 
organization but only thirty had responded favorably. 12 
But what has all of this to do with improving public understanding 
of science? We have noted in Chapter I some of the local a.nd regional 
effects of science and technology as new industry and a new type of labor 
force moved into various areas. The effects have not only been economic in 
nature but also cultural and physical. The new industry in most areas seems 
to have been integrated into the communities. And community integration 
requires a cooperative effort by all elements of the area, new and old. 
The mass media in the communities play a key role in developing 
integration by helping the public understand what is happening and how events 
may affect the locality and its citizens. They help develop a community 
11 The Boston Sunday Globe, February 24, 1963, p. 20. 
12The Boston Globe, April 16, 1963, p. 15. 
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awareness of local changes which contributes to the formation of attitudes 
about what is happening. The way the media correlate science with the 
local situation, or ignore the role of science, can affect the attitudes of 
both old and new citizens of the area. 
Dr. Foster reported that one of Columbia's science writing fellows 
upon returning to Texas (one of the currently expanding space research and 
development areas) was given a new job as science editor for three jointly 
owned newspapers. His publisher told him that the day will come when 11 we 
print as much science news as we now do sports news.nlJ We have noted the 
integration of the new space industries in California and Florida where 
media coverage of research and development activities is much more extensive 
than it is in other areas. 
In the Boston area, which has a great concentration of leading 
scientists and research and development facilities, we often find that news 
of scientific work done here is released out of New York or Washington. 
There have also been cases where local newsmen have been on the scene at 
scientific events locally and their publications have used wire service 
stories instead of copy filed, or copy that should have been filed, by their 
own reporters. 
Scientists from the Boston area participate in science news writing 
seminars in other areas of the country, but the first such meeting to be 
held here will take place in November, 1963, arranged by the National 
Council for the Advancement of Science Writing under a grant from the 
National Science Foundation. Local scientists, like Boston University's 
lJFoster, op. cit. 
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Dr. Isaa.c Asimov who wrote the mathematics portion of the Minneapolis 
Tribune's science reading series, do more writing for popular publications 
outside of the area than for loca.l ones. 
The roster of the National Association of Science I·Jri ters (as of 
August, 1962) lists only four members from the Boston area and only t\.;o 
of these are on the regular staffs of media. The roster also lists nine 
local associate members. Only one (Simmons College) of the almost 100 
colleges and universities in the area offers a special curriculum for 
science and technical writing. Some of the others offer one or two courses 
in technical writing. 
Massachusetts ranks fifteenth in order of National Aeronautics and 
Space Administration prime contract dollars, and third in total federal 
support of research and development.l4 Yet when considering the communi-
cation of science through the mass media and the community integration of 
the scientific and industrial complex, the state's rank must be low. Like 
the cobbler who wears tattered and worn out shoes, the area does not seem 
to have the time or the inclination to do much about improving the local 
non-scientist public's understanding of science and the role it is playing 
in local affairs. 
It would be unfair to say that nothing is being done locally in this 
regard. Ian Menzies, Science Editor for The Boston Globe, has been able 
to develop a unique editorial department combining science, medicine and 
education. He had to go directly to the newspaper's publisher along with his 
editor to get his plan accepted. But Menzies finds it dificult to cover 
14Greater Boston Chamber of Commerce News Release, October 7, 1962. 
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adequately all of the local activities. Contributing to this difficulty, 
according to Menzies, is the lack of assistance and encouragement on the 
part of many of the governmental, educational, industria.l and private 
organizations in the area. There is a lack of qualified technical public 
relations practitioners that understand the problems of science reporters. 
And there does not seem to be any attempt to improve the situation or to 
help orient those that are trying to do the work. 15 
Menzies established a feature called "Science in Industry" shortly 
after the launching of Sputnik I in 1957. The feature is still being run 
to cover the research and industrial complex which has mushroomed in the 
area. It is one of the few mass media attempts to correlate local science 
activity with national efforts. The Sunday science page of the Globe, 
which Menzies makes up himself, devotes as much if not more space to science 
coverage than most other leading newspapers in the country. The Globe 
also sponsors an annual science fair for students in collaboration with 
the Massachusetts Institute of Technology. 
The famous school held an open house in April, 1963, during which 
thousands of local citizens toured scientific displays and asked questions 
of the students manning them. This wa.s the first such public open house 
held by the l-1assachusetts Institute of Technology since 1922. At that time, 
one of the newest items on display was the X-ray tube. The school also 
has a regular science program on the local educational television station. 
But the total local public communication of science effort in the 
Boston area is pitifully small when one considers what could be done. The 
15rnterview with Ian Menzies, Science Editor for The Boston Globe, 
June, 1963. 
122 
area is rich in the capability to carry out every recommendation made at 
the various science-writing seminars and conferences. It could and should 
be producing science communicators for the rest of the nation as well, just 
a.s it p1·oduces leaders in the other fields. But few of these capabilities 
are being used to any extent, and there is no coordinated effort among those 
that are. 
For example, Boston University's School of Public Relations and 
Communications has the capability to produce specialists for all of the 
elements of the communication chain. In the area of television, for 
instance, according to a report by Brandeis University-s Horse Communica-
tions Center 21.6 per cent of educational television time was devoted to 
science and technology during 1962.16 Who is training communications arts 
specialists to produce these programs? 
We have noted also the requirement for technical public relations 
practitioners. Here also Boston University has the capability to pioneer 
in this training as it did in being the first school in the nation to offer 
a degree in public relations. Its newly established Communications Research 
Division has the capability to undertake research that is sorely needed in 
the program to improve public understanding of science. 
The Boston area could set an example for other areas of the nation. 
But here as in the other areas, some element of the mass comunication 
chain must take the initiative in getting a program started. Each and 
every element has a vested interest in improving public understanding of 
science and technology through the use of the mass communications me die .• 
But these vested interests often form the barrier to cooperation. The 
16The Boston Sunday Globe, June 23, 1963, p. B-13. 
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elements are interdependent so there must be some \-Jay to promote better 
cooperation. 
The best approach would be for the most neutral faction concerned 
to arrange an exploratory meeting. One of the colleges or universities 
probably would be best. The conference might be attended by representatives 
of other schools, technical public relations practitioners, science reporters 
and media managers, and selected local government officials. The primary 
object. of this meeting would be to discuss the importance of improved 
public understanding of science to the interests of each faction represented. 
Examples of coordinated efforts of other geographical areas r.licht be pre-
sented to show what could be done. 
If the climate is favorable, a representative committee or council 
could be formed to study projects and programs already tried or still in 
being. Proposals could be drawn up for projects to be carried out in the 
local area. An organization such as this would be necessary to obtain 
grants from government and/or private foundations for research or ex-
perimental projects. 
The organization could publish a simple sheet similar to the San 
Francisco Bay Area Science Guide. This publication was part of a local 
research project conducted by the University of California under a grant 
from the National Science Foundation. The Science Guide, which brings to 
the attention of subscribers books, magazine articles, television programs, 
public lectures, and so on, is now being published by a non-profit organi-
zation. 
Perhaps a Boston Science Festival similar to the Arts Festival 
could be promoted. It might even be possible to establish a local Science 
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News Service similar to the non-profit national organization. This would 
not only promote science within the area but also outside of it. But 
the effort must be tailored to local needs and requirements lest it become 
a pressure operation and defeat its purpose. 
Boston could lead the way in a local approach to improve public 
understanding of science and prove that this approach is, as I believe, 
the most effective way of furthering the program at this time. 
APPENDIX A 
A SURVEY OF SCIENCE WRITERS ON NEWSPAPERS 
125 
A SURVEY OF SCIENCE WRITERS ON NEWSPAPERS 
Conducted b,y Science Service 
SWNI 
As a preliminar,y to the conference, surve.ys of science writers who pri-
uoily serve newspapers have been conducted. 
A questionnaire (attached) was sent to all science writers ~n the science 
~iters list of Science Service and the memberShip of the National Association of · 
~ience Writers, a total of 5So names. Of these 2$0 were returned. Of those re-
UM1ed 192 were not science writers on newspapers and press associations -- 43 on 
~gazines, 33 free lance,~ll6 in public relations. 
A return postal card inquiry was sent to 22,325 daily and Sunday newspapers 
l the United States, asking the editol"e ''Who cti'Vers .. science, medicine and tech-
llogy for you ?11 There were 477 responses naming specific persons covering these 
.elds (which is an unexpectedly large response) and 205 of the questionnaires sent 
1ese names were returned. 
Excluding duplicates, a combination of these returns showed 249 science 
•iters on newspapers or press associations. 
The tabulations attached show the results of this survey of science 
·iters on daily newspapers and press associations. See also the compilation of 
•mments from some of these science writers. 
According to the data compiled from the questionnaires returned, 71.1% 
~able 1) of the science writers are below .50 years of age. The survey made by the 
.SW (Table A) several years ago of 176 science writers, not all on newspapers, 
tows about the same percentage, 71.0%. 
Over half of the writers spend less than half of their time writing in 
:ience fields and 45.0% spend all or more than half of their time on science writing 
'able 4). Among these 16.5% do free lance writing also (Table 3). 
Most of the science writers have had some science background either in 
.gh school or college or both. About 80% (Table 14) had three or more high school 
ience courses, and only 2.8% had no science at all in high school. Of the college 
ience courses listed in Table 7, 57.1%, over half, of the writers had at least 
e, ·two or three of these subjects and 20.9% had no college science. Over half of 
e writers write on one to five different specific fields (Table 8). When grouped 
categories (Tables 9, 10, 11) it is shown that the greatest number of them, 57.4%, 
ite in the physical sciences, and also that 59.8% of the college courses taken w 
re in the physical sciences. Only 7.6% had college courses in the medical sci-
ces, but 48.9% write in this field (Tables 10 and 11), since as shown in Table 9, 
.6% either judge themselves relatively competent, have had college courses or 
ite in the medical sciences. Many of the writers cover more than one science 
tegory. 
Results of the Science Service survey show that of the 249 newspaper 
ience writers, 57.48% write in the physical sciences and 48.9% in the medical 
able 10). The NASW survey showed that 57.5% write in the medical sciences and 
.9% do so in the physical sciences (Table B). 
Science Service, 1719 N Street N.W., Washington 6, D.C. 
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RESULTS OF QUESTIONNAIRE TO SCIENCE WRITERS ON 
U.S. DAn.Y NEWSPAPERS AND PRESS ASSOCIATIONS 
CIRCULATED BY SCIENCE SERVICE 
Table 1 

















Type of ~mployment 
% 
14.1 ) 






•No. % Fields of Free Lance* 
22·8 91.6 For newspapers 
service, 21 8.4 For magazines 
For industry 
249 100.0 
* More than one field for 
Table 3 
Employment of Individuals 
Number 
No free lance 207 
Free lance also 41 
Not indicated 1 
249 
Table 4 
Time Devoted to Writing 
Science or 1'echnical Material 
Number 
All 55 
Half or more 57 
Less than half 131 
Not indicated 6 
249 
% 
















lbuted as background for the Science Service Conference on Professional Training 
lence Writers, June 9-10, 1961, at Washington, D.C. 
GJ.4819 
.. -Table 5 SWN3 
·'. 
Types of Training Received 
Number % 
College work in science 136 54.6 
College work in journalism 15.3 61.4 
Writing experience 186 74 •. 7 
Not indicated 4 1.6 
Table 6 
Training of Individuals 
Number % 
College work in both 16 6.4 
science and journalism 
College work in journalism 39 15.7 
and writing experience 
College work in science 37 14.9 
and writing experience 
All three categories 69 27.7 
College work in science only 14 5.6 
College work in journalism only 29 ll.6 
Writing experience only 41 16.5 
Not indicated 4 1.6 
249 100.0 
Table 7 
Fields of.Science in Which the writers Judge Themselves Relatively 
competent2 Have Haa eoiiege Courses or wri~e 
No. who judge them-
No. who had No. who selves relatively 
ield co~etent % colleie courses % write % 
edicine 137 55.0 19 7.6 118 L7.4 
pace and aviation 111 40.6 14 5.6 97 39.0 
lectronics 40 16.1 8 3 .. 2 67 26.9 
iol9gy 107 43.0 108 43.4 85 34.1 
:1ysics 83 33-3 82 32.9 71 28.5 
:1emistry 61 24.5 94 37.8 69 27.7 
3teorology 57 22.9 21 8.4 56 22.5 
30logy 60 24.1 68 27.3 58 23.3 
1thropology 59 23.7 33 13.3 48 19 • .3 
:zy-chology 105 42.2 121 48.6 80 32.1 jher fields not listed 
lncluding astrono~ey", 
~athematics, geophysics, 
~tc. . 70 28.1 33 13.3 54 21.7 
.stributed as background for the Science Service Coni'srenc-a...on Proi'essitmal Tra..iz:l.in6 
. Science writers, June 9~10, 1961, at Washington, D.C. 
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Table 8 
Number of Fields in Which the Writers Judge Themselves Relatively 














r fields not listed 
11ding, astronomy, 
amatics, geophysics, 
No. who judge 
themselves No. who ha.ve 
relatively had college 
competent · % courses 
36 14.5 40 
45 18.1 ' 5o 
48 19.3 52 
35 14.1 24 
22 8.8 23 
18 7.2 7 
6 2.4 1 
2 o.8 0 
4 1.6 0 
9 3.6 0 
24 9.6 52 
249 100.0 249 
50 20.1 32 
Table 9 
















Science Categories in Which the Science Writers Judge 
































e fields listed in Table'7 are greuped into categories as indicated bel~w in 
.bles 9, 10 and 11: 
Medical sciences -- medicine checked, including write-ins for psychiatry, 
dentistry. 
Biological sciences -- biology checked, including write-ins for botany, zo~l~gy, 
entomology, agriculture, etc. 
?hysical sciences-- space·a.nd aviati,n, electronics, physics, chemistry, 
meteorology, geology·checked; write-ins fnr astronomy, 
geophysics, engineering, etc. 
3ocial sciences -- pyschology, anthropology checked; write-ins for soci.1log,v, 
archaeology, ethnology, etc. 
)thers -- includes write-ins for mathematics, edu~ation, ~~phy, hi~, etc. 
•ibuted as ba~kg.:-ound fer the Science Service Coni'eren(}e ?n Professional Trai.'li:Ig 























Science Categories in Which the Writers Have Had College Courses 
N,.,. % 
Medical Sciences 19 7.6 
Biological Sciences 114 45.8 
Physical Sciences 149 59.8 
Social Sciences 128 51.4 
Other 8 3.2 
Table 12 
Number of Science 1rJ'riters Who Have Been Members of a 













High School Courses in Science Taken by Science Writers 
Subject No. % 
General Science 189 75-9 
Mathematics 219 88.0 
Physics 154 61.8 
Biology 158 63.5 
Chemistry 172 69.1 
SWN5 
:rliributed as background for the Science Service Conference on Proi'essional Training 




·Number of High.School Science Courses Taken by Science Hriters 
Number of Number·of 
·Courses Writers . % 
0 1 2.8 
1 10 4.0 
2 32 12.9 
3 5o 20.1 
4 78 31.3 
5 72 28.9 
249 100.0 
Table 15 
Number of Years Engaged in Science or Technical 1-Jriting 
Number of Number of 
Years Writers % 
Less than 5 years 95 38.2 
5 - 10 years 61 24.5 
More than 10 years 17 30.9 
Not inciioattd l6 6.4 
249 100.0 
Table 16 
Membership in Science and Technical Societies 
Listed 
National Association of Science Writers* 
Society of Technical Writers and PublisherS* 
Other science and technical societies 
Other science and technical societies include: 
American Medical Writers Association 
Aviation/Space Writers Association 
Nuclear Energy Writers Association 
Sigma Delta Chi 

















;ributed as background for the Science Service Conference on Professional 
~ of Science Writers, June 9-10, 1961, at washington, D.C. 
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COMPARISON FIGURES OF PREVIOUS SURVEY CONDUCTED 
ABOUT 1957 BY NATIONAL ASSOCIATION OF SCIENCE 1-JR.ITERS 
The National Association of Science writers questionnaire survey covered 
76 replies which probably included magazine, free·lance and public relations 
riters as well as newspaper science writers. 
Table A 
Distribution by Age Groups 
NASW Survey 
Comparable with Table 1 of Science Service Survey 



















Comparable with Table 10 of Science Service Survey 
No. % 
Medical Sciences 101 57.5 
Biological Sciences 77 43.8 
Physical Sciences 86 48.9 
Social Sciences 60 34.1 
Other Sciences 24 13.6 
tributed as background for the Science Service Conference on Professional Training 
Science Writers, June 9-10, 1961, at Washington, D.C. 
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~UIRY TO SC:!:ENCE l·lRITERS 
Please p~int in name 
and mail address 
or correct. 





1719 N St., N.TrJ. 
Washington 6, D.C. 
Newspaper or Company Employer_ -------------------
Lly n6'Wspaper <:) Magazine CJ Industry <J Other c:) (indicate) ____ _ 
If free lance, do you serve primarily 
1Spapers <:) Magazines CJ Industry c::) Other c:) (indicate) _____ _ 
Time devoted to writing science or technical material: 
(:) Half or more (J Less than half (-) 
Training: College work in science <:) College work in journalism (:) 
.ting experience c:) 
Fields in which you consider yourself relatively competent: 
Me9.1cw.J. ( -) 
-
Biology (:) Chi~loay C~) 
-
Space and aviation (:) Physics (J Anthropology (J 
Electronics c:) Chemistry <:) Psychology (:) 
<:) Heteorology (:) c:) 
Go back to above list and circle the fields in which you have had 
lege courses. Underline fields in which you now write. 
Have you been a member of a science club in high school or have ever had a 
ence hobby? Yes () No (:) 
Check any high school courses you have had in: 
eral science C) M:~·:·.hematics (:) Physics <:) Biology (J Chemistry (J 
Number of years enr,aged in scie~ce or technical writjng: 
s than S years (] Bet1~een 5 and 10 years (:) M.Jre than 10 years (:) 
Membership in professional societies: 
Lonal Association cf Scienee vJri"tors () 
L·3ty of 'l'echr..h~al Writers ar.d Ed:l:r..ors C) Ot.her _() --------- (_-) Other 
----------------------
;, scientific and technical societies to which you belong: 
G14819 
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MPACT OF SPACE AGE ON DAILY NEWSPAPER COVERAGE OF SCIENCE NEWS 
A report of a NAS1v-NYU Survey of U. S. Iv1anaging Editors, 1958 ). 
by 
Hillier Krieghbaur.1, Chairman, NASVJ Surveys Committee, and 
Chairman, ~epartment of Journalism, New York University 
ypical United States daily newspaper increased the amount of space 
voted to science news by at least 50 per cent in the year since 
:ussian scientists. put their first satellite into orbit. 
termine the effect of man 1 s invasion of outer space on the report-
f science news, questionr~ires were sent out by the NASVJ Surveys 
ttee to every fourth managing editor listed in the EDITOR AND 
SHER YEARBOOK. Two hundred forty replies '.·rere received as a 
t of two mGl;Ll.t,n~s (Jv.ly 30 and $~ptem'oer l~) to 40l ~d,j,to;r§! 'l'h1s 
to 60 per cent of the ent1re group samples. 
key fi:~dings of this jo:.nt NAS\IJ-Nl'U survey included: 
.ore than four-fifths of the ~anaging editors said their publication~ 
special interest 11 in articles about "satellites and outer space." 
ti1an half of the editors said they were also especially interested 
cries about "medicine and pub:::.ic heal th 11 and about 11at omic energy. 11 
ot quite one editor in ten repcrted he had on his staff 11 a reporter 
evotes a major part of his t::.me to science writing." Two-thirds 
e papers with these specialists had circulations of more than 
OO·daily. 
substantial majority of editors v-1ere satisfied \'lith present 
age of science developments by press associations and syndicates. 
applied for (a) len¢th of science news stories, (b) simplification 
iting style, and (c) proper balance between spot news and bac1c-
d. 
editors were asked to contrast the amount of space currently 
to science news in their publications with that of a year or two 
the largest group--almost two editors out of every five who 
red--reported that their papers vvere using twice as much space or 
more. Almost as many said their papers were using at least half 
as much space as a year or two ago. 
single reply reported that the dailies had curtailed the amount 
ace given to science news stories and features. 
able on replies to this question follows: 
Number Per Cent 
Doubled or more 92 38.3 
Increased approximately 
50 per cent 88 36.7 
Increased slightly 42 17.5 
No change 11 4.6 
Not answered ,...,. ~ 
--' 
240 100.0 
Ls worth noting that exactly three-quarters of the editors claimed 
; their papers had increased space devoted to science by 50 per cent 
ilore. 
Lysis of the 11 papers that reported no change in allocation of 
:e for science shm..;red eigi:1t had circulations under 25,000, two with 
:ulations of more than lOO,OCO, and one 1-'V:!.th a circulation between 
)00 and 100,000. Of the e::.ght smaller pa;~e:r-s, two i'lere in Tviissouri, 
each in Arizona, Indiana, Iowa, Michigan, Nebraska, and Ohio. The 
:r in the ~iddle classification was in the south and the larger 
~rs were or: the East Coast and in the Middle West. 
editor of the Midwestern metropolitan daily reported he had a full-
! science editor and that the paper gave prominent play to a science 
cle practically every day. Obviously this newspaper was interested 
>cience long before Sputnik was launched. 
• Midwestern editor wrote the following criticism of contemporary 
~nee coverage: 
subscribe to a number of wire and feature ser•vices. They submit 
~ry large volume of stories on scientific subjects. 
Ler. than the rna terial that co:nes from AP science writers, a lot of 
.s rather loosely handled. Some of it is inaccurate and also gives 
impression that the writers vJho prepared the copy did not have 
'icient background in their subjects. 
re is also a great amount of I'epetition. In 1954, for example, 
·e were several v;eel<:s when we received almost a story a day on the 
tionship between cigarette amoking and lung cancer. 
ters also seem to take a few topics, such as cancer, polio, and 
·mb fallout and write so much a·oout them the·y are ·v·Iorn very thin. 
writers overlook the important fact that significant achievements 
being made in other branches of science that are entirely neglected. 
se are some of the reasons we have a full-ti~e science editor, who 
rs a wide area of scient.if'1.c developr.:ents. He, consequently, is 
to evaluate, in terms of news, events in many different fields. 
have no special interest in any particular branch of science. We 
a farm page that goes to our rural subscribers. This is prepared 
edited by our farn: editor, who has a sound background in 
cultural science. He also have a wildlife editor who has a 
ough grcu~ding in natural history. Our science editor prepares 
oxi::-,ately a column a day~ based on what he believes to be the 
significant story of the day~ obtained through his contacts 
lly and outside (name of town). 
importance of a science story is based on two considerations. 
is its scientific si3nificance and the other its popular interest. 
ory ~ for exar.~ple, on the conservation· of parity may be important 
t~se it is of scie:1tific significance. Popular interest~ however~ 
airly small. A story or. the sex appeal of moustaches may ~-,ot 
too :;1uch scientific signi£' icance, but may be w·orth r·~nning 
use of popular appeal, providing, of course~ it is well written. 
ie\·J of these ccns.idt;rations, a story in any field of science could 
orthHhile running~ and perhaps~ given good play. 11 
r editors gave many differ·:;nt reasons for their reactions to 
nee coverage during the f i::."'st yea::· of the Space Age. Here are 
of them: 
iam Bogart, LUFJ.<:IN (Tex.) N:st,JS-- 11 There has been a definite increase 
cience interest among readers since the launching of Sputnik. 
is particularly true ar:~ong the younger· groups--boys from Junior 
through Senior I-Iigh--bt<.t it is by no means confined to the young. 
nik 1 s launching opened new vistas for the older readers who here-
ra had only a. ve.gu~ not ion a bout spa co and its \'!Ol,l<:1na;s. 11 
6e Ea thav.ray, PALriJ BEACH (FJ.a. ) POsrr·-- 11 Vle usually use all the 
nee stories the wire carries. However~ scientists are pretty 
rally scared to give out science stories to the press. Most wire 
nee stories come as reports of scientific meetings~ or extracts 
scientific papers ..... But v;e 1 re AUJAYS interested in science 
ies. 11 
rt LavJJ editor~ DALI-LART (Tex.) TEXAN-- 11 I believe well-written 
~ce nei'IS on any subject has high readership and 'tie use r:1ost all 
science stories that come our way. Of course, the more concise 
are, and the more easi.ly read and understood by the average lay 
~r·the higher the readership. That 1 s why science stories especially 
to be well written. We find readers are interested in every 
:;ct \'lith ·which science deals. I-1ore are interested in some sub-
s than in others--but enou2;h are interested in all subjects with 
1 science deals to justify using all the science stories we have 
so far. 11 
. Finlc, SAHTA MONICA (Calif.) EVENING Ol)TLOOK--':Space in the paper~ 
)Urse, is the limiting factor. ncwever~ this paper feels that 
~reat service we can provide is help in bridging the gap between 
1ce (Space) and the housewife. Most peop~e are totally unaware--
1excited--about technological adva~ces. I would like to think we 
1elp make them a~:Jare--and excited--about science. 11 
editors were asked to list areas of science in which their publi-
)DS had a ''special interest, 11 four out C·f five checl{ed 11 satellites 
)Uter space. 11 Runners-up \•Jith more than half of the editors were 
Lcine and public heal th 11 and 11 ator.1ic energy. 11 
;able of replies on those areas in ~V'hich editors 1 publications had 
~ial interest'' sho1t1ed: 
Satellites and outer 
space 







Industrial application of 
science 































editor wrote in 11Biologica1 Science 11 and cast a vote for it. 
tremendous interest in 11 Satellites and outer space 11 reflected the 
ct influence of Sputniks~ Explorers, and Vanguards. When NASiv and 
polled editors not quite a decade ago and got 50 replies, the 
ing fields of interest were, first, 11medicine and public health 11 
just behind, 11atomic energy. 11 Hhether this is a temporary or a 
tanent shift in interest on the part of newspaper editors is a 
er of speculation. 
questioned as to wl-:o covel"ed the science news on their publications, 
ight majority--127 out of the 240 who replied--said that it was 
available reporter. 11 Not q"L~ite or:e paper in ten--23 out of 240--
rted it had a reporter 11 who devotes a major part of' his time to 
nee vJriting. t: Slightly m·:Jre thar1 a quarteP--64 editors--followed 
ntermediate pattern of turning over occasional scier:ce writing to 
rticular man on the staff. 
hese papers with specialists in science writing, 16 or more than 
thirds \vere dailies with circulatio!1S over 100,000. The smaller 
rs that reported science writers on their staffs possibly followed 
paper in Oklahoma that said it had a special writer to handle news 
t oil and atoms, a special reporter in~ specialized field. 
:;al of the attitude of some r.-.etropclitan ed:!.tors v-ras this comment 
Herbert F. Corn, WASHINGTON (D. C.) E'VE:,JHW STAR: 
~ STAR is croud of its record for covering scientific news. Tho~3s 
~e~~Y (now-retired) was one of the early newspaper writers vtl~o 
)ted all of his time to scientific stor·ies for the STAR. Ar;~ont:; his 
:-ies ~'Jas one of the early explorations ir~to heavy water at Ceon:::;e 
~ington University. He followed the progress of the atom bom~; 
:'Ogen bomb, and related nuclear subjects in detail. For 20 years 
·:rote a daily science column on the editorial page of the STAR, 
;r syndicated by the North A~erican Newspaper Alliance. He has 
~inued this since his retirement. Another staff reporter has taken 
:- the daily task of scientific repo:"'ting. 11 
~r editors 1 views included: 
Lton Iv!oore, executive editor, LOl'JGVIm·J (ivash.) DAILY NEviS--"VJe do 
believe we are giving the reading public sufficient science news--
vJe are a non-metropolitan paper that has a major responsibility as 
as local news coverage is concerr:ed. We feel that our local news 
~ first call on the news space available. 
~ally we do not have a science reporter--although we do have a man 
covers our local industries (~rimarily :crest products, paper and 
r:inum) who writes of technical developments in our local industries." 
)ld Huss, PAS.A.DElTA (Cal if. ) INDEI-'ENDENT AND STAR-NEVJS-- "Our newspaper 
Ln the center of an area of great science research and development. 
~dGn& &~d it§ ~uburba ar@ amonx th® n&t1on'§ l@~~lni ~r~~§ in 
~tronics research and manufacturing. We also have California 
~itute of Technology, the Jet ?ropulsion Laboratory where many 
)Ons are developed, Mount Wilson Observatory, etc. Therefore, our 
:rest in science is great. 
to coverage, one man covers Caltech, another electronics manufac-
Lng and research, and other staff members are used from time to ti~e 
)ther science features. None are assigned to science coverage alone .11 
>paper editors were, in the main, satisfied with the present coverage 
>cience developments by press associations and syndicates. 
~tioned about length 
lt right length 
long 
short 
;d about the 


















:>ied about the ratio of spot develop~ents and background in reporting 
;nee developments~ the replies included: 
1t right noH 128 
tied in with spot developments 36 
much bac~round 5 
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SCHOOLS OF JOURNALISH HAVING A CONCENTRATED SPECIAL 
CURRICULU~! IN SCIENCE OR TECHNICAL HRITING, OR 
HAVING SPECIAL COURSES OR SCIENCE REQUIREiviENTS 
FOR STUDENTS OF JOURNALISM 
~IFORNIA, Fresno--Fresno State College, Department of Journalism 
Dr. Paul V. Sheehan, Chairman 
DIANA, Bloomington--Indiana University, Department of Journalism 
Prof. John E. Stempel, Chairman 
dA, Ames--Io1-ra State University, Department of Technical Journalism 
Prof. K. R. Marvin, Head 
NSAS, Manhattan--Kansas State University, Department of Technical 
Journalism, Prof. Ralph R. Lashbrook, Head 
INE, Orono--University of Haine, Department of Journalism 
Prof. Brooks W. Hamilton, Head 
SSACHUSETTS, Boston--Simmons College, School of Publication. 
Prof. R. F. Bosworth, Director 
CHIGAN, East Lansing--Hichigan State University, School of Journalism 
Dr. Fred S. Siebert, Dean, College of Communication Arts 
SSOURI, Columbia--University of Missouri, School of Journalism 
Dr. Earl F. English, Dean 
W YORK, New York--Columbia University, Graduate School of Journalism 
Dr. Edward W. Barrett, Dean 
W YORK, New York--Ne-rr York University, Department of Journalism 
Prof. Hillier Krieghbaum, Chairman 
W YORK, St. Bonaventure--St. Bonaventure University, Department 
of Journalism, Prof. Russell J. Jandoli, Chairman 
W YORK, Syracuse--Syracuse University, School of Journalism 
Dr. W. C. Clark, Dean 
RTH CAROLINA, Chapel Hill--The University of North Carolina, School 
of Journalism, Dr. Norval Neil Luxon, Dean 
IO, Athens--Ohio University, School of Journalism 
Prof. L. J. Hartin, Director 
LAHOMA, Norman--University of Oklahoma, School of Journalism 
Dr. Fayette Copeland, Director 
SH!NGTON, Pullman--Vlashington State University, Department of 
Journalism, Prof. H. V. Alward, Chairman 
ST VIRGINIA, Horgantovm--viest Virginia University, School of 
Journalism, Dr. Quintus C. Wilson, Dean 
SCONSIN, Madison--University of Wisconsin, School of Agricultural 
Journalism, Dr. Bryant Kearl, Chairman 
SCONSIN, Madison--University of Wisconsin, School of Journalism 
Dr. Ralph 0. Nafziger, Director 
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HOLD FOR AM RELEASE WEDNESDAY 1\0\"EM:BER 15 
EVENT: 
lN:FORMA'l'I C8 REPORT 
An engine .i1tver.t0d 150 years ago may be used by 
the Air Force i~ futura space vehicles. 
DATE/T!11E: Annour:eerr.ent of contract to Allison Division of 
General Motors Corp., Indianapolis, Ind.~ was 






Aeronat~tical Systmns DivisJ.on, Air Force Systems 
Command, Wrigr.-:::·~Pat-rerson AFB, Ohio. 
Scientists of AFSC arh converting the century-
and-a-half old Stirling cycle engine for use as 
a solar energy power source. Combined with a 
solar ensrgy collection unit, the light-weight 
engine will provide electrical power to oper~te 
space vehicls equipment. 
In a solar powar sys~6m 1 the engine will be used 
with a sp~ce radiator for rad~at~cg waste he~t. 
A chemical, li~~i~m hydride, will be used to 
story energy as t~G system orbits ~he sun. This 
energy w~ll he ~Dd ~ack to the engina when it 
enters ths earth's shadow and the sun would no~ 
be av~ilable as a power source. 
Capable ~f b~ing ~n 8fficie~t ~eat engine in the 
power 2ndustry, the 1961 Sti:ling model will be 
lights~ and more effective ~~an i~s ancient 
grandfatha~. Tes~i~g Wlll consist of a 1500-hour 
cont~Lr.:::.O!JS :·c:.n.r.:.:.ng op-:.:.':":s..tio!-:. dnring which t::i.me 
it is sxpected ~o prod~ce t~ree kilowa~ts of 
pcwer=-eno~gh tG p0wer 30 lGO-wa~t light bulbs. 
R. H .. }£·:;. :·:~·i-:.~"', _2 .. ~~:-.:"l~:·r~:--;:~:.~•::.,~::?.~~. S~"'S't.E·rn~:-- DJ.\ri::;ior~~ 
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